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ADVER  TISE  ME  NT, 


THE  reputation  which  the  work  before  m  has  acquired,^ 
both  in  France  and  in  this  country j  renders  any  recommenda- 
tion from  the  Editor  superfluous.  The  importance  of  the 
•subject,  the  total  want  of  any  work  of  the  kind,  and  the  able 
manner  in  which  the  author  has  acquitted  himself  in  it,  will 
not  fail  to  render  this  Treatise  on  Toxicology,  highly  grati- 
fying to  the  Medical  World.  M.  Orfila  has  undoubtedly 
Tendered  a  great  service  to  Science,  by  opening  the  way  to 
the  study  of  this  Js^^fu,,  e„v<.ne  \j>f  2Mcdicai  Jurisprudence, 
hitherto  little  understood,  and  rarely  cultivated,  notwith- 
standing its  importance  to  the  Practitioners  of  Medicine. 
It  is  to  be  hoped  that  his  example  will  be  followed  up  by 
some  of  our  own  Countrymen,  possessed  of  talent  and  leisure, 
sufficient  for  the  undertaking.  By  frequently  repeated  ex- 
periments, there  is  no  doubt  but  this  Science  may  be  brought 
to  some  degree  of  perfection. 

The  second  part  of  this  V olume  is  in  a  state  of  forward- 
nesSf  and  the  remaining  parts,  which  are  daily  expected, 
will  be  translated  as  soon  as  they  can  be  received  from 
France. 
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Of  all  the  branches  of  Medicine,  the  study  of 
Toxicology  is,  without  contradiction,  that  which 
excites  the  most  general  interest.  Allied  as  it  is 
by  numberless  relations  with  almost  all  the  natural 
Sciences,  it  has  occupied  the  attention  of  all  Phi- 
losophers, who  are  zealous  of  contributing  to  the 
progress  of  human  knowledge.  The  Naturalist, 
placed  in  the  midst  of  a  multitude  of  poisonous 
substances,  attentively  examines  the  varied  forms 
which  they  present,  their  distinguishing  cha- 
racters and  their  mode  of  developement,  and  ar- 
rives easily  at  a  method  of  pointing  them  out. 
The  Physiologist,  inflamed  with  the  desire  of  un-  - 
veiling  the  most  secret  mysteries  of  our  organiza- 
tion, seeks  to  explain  the  mode  of  action  of  the  most 
energetic  poisons,  the  deleterious  influence  which 
they  exert,  and  the  immediate  cause  of  the  sudden 
death  they  occasion.  The  Medical  Practitioner, 
aware  of  the  fatal  and  instantaneous  efl'ects,  pro- 
duced by  the  poisons  of  the  three  kingdoms  of 
Nature 5  constantly  directs  his  attention  to  the 
search  of  means  capable  of  destroying  at  once 
their  fatal  dction,  and  of  re-establishing  the  dif- 
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ferent  functions  of  the  animal  economy  in  their 
natural  order.  The  Chemist,  revolting  from  the 
horrid  crime  of  homicide,  brings  to  perfection  the 
process  necessary  for  establishing  the  case  of  poi- 
soning, in  order  to  lay  open  the  crime,  and  to  en- 
lighten the  Magistrate  whose  duty  it  is  to  punish 
the  guilty.  The  private  individual,  sensible  to 
the  misfortunes  of  his  fellow-creatures,  is  fond  of 
discoursing  on  the  fatal  properties  of  poisonous 
substances,  and  of  the  astonishing  phenomena  they 
give  rise  to:  alarmed  at  their  destructive  conse- 
quences, he  never  ceases  to  deplore  the  fate  of 
those  who  are  the  victims  of  negligence  or  mistake, 
and  to  feel  for  the  misfortune  of  the  unhappy 
wretches  whom  despair  has  hurried  on  to  suicide. 
Incensed  at  the  most  cowardly  of  crimes,  he  re- 
gards with  horror  the  execrable  assassin;  and 
loudly  demands  the  punishment  of  a  monster,  by 
so  much  the  more  dangerous,  as  he  always  com- 
mits his  ravages  in  silence,  and  often  even  upon 
his  benefactors. 

Having  given  myself  up  for  a  long  time  to  the 
pursuit  of  this  beautiful  part  of  natural  history,  it 
appeared  to  me  a  useful  undertaking  to  collect  into 
one  work,  and  that  not  very  voluminous,  the  most 
prominent  objects  that  belong  to  it.  Such  a  work 
is  altogether  wanting  to  Science ;  I  may  affirm 
more;  a  very  considerable  number  of  the  facts 
which  should  serve  for  its  basis,  are  still  unknown, 
or  badly  studied. 

The  Treatises  on  Toxicology  by  Plenck  and 
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Francka  which  were  published  a  long  time  back, 
are  no  longer  on  a  level  with  the  present  state  of 
knowledge,  and  can  only  be  considered  as  very  im- 
perfect sketches  of  this  important  Science.  The' 
Treatises  written  particularly  on  arsenic,  sublimate, 
copper,  lead,  nitric  acid,  prussic  acid,  opium,  &c. 
furnish  only  the  solution  of  certain  problems  in 
Toxicology,  and  ought  only  to  be  regarded  as  so 
many  separate  tracts,  proper  for  furnishing  ex- 
cellent materials  to  the  arrangement  of  some  of  the 
materials  for  a  work  of  this  kind. 

I  must  confess  I  have  been  often  discouraged  by 
the  blanks  I  had  to  fill  up,  and  should  several 
times  have  abandoned  my  undertaking,  had  I  not 
been  convinced  that  it  is  always  useful  to  at- 
tempt to  clear  the  path,  even  when  imperfectly 
marked  out. 

This  Treatise,  consisting  of  two  volumes,  8vo. 
will  be  divided  into  two  sections,  preceded  by  an 
introduction,  in  which  will  be  pointed  out  in  a 
succinct  manner,  the  end  of  Toxicology,  its  rela- 
tions with  the  other  Sciences,  and  the  means  to  be 
pursued  for  bringing  the  study  to  perfection ;  lastly, 
the  division  of  poisons  into  six  principal  classes. 
The  Corrosive,  the  Astringent,  the  Acrid,  the 
Narcotico-acrid,  and  the  Stupifying. 

The  first  section  will  contain  the  particular  his- 
tory of  the  different  poisonous  substances,  drawn 
from  the  three  kingdoms  of  Nature,  and  considered 
under  their  relations  with  Chemistry,  Physiology, 
Pathology,  and  Medical  Jurisprudence. 
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In  giving  this  history,  we  shall  begin  by  esta- 
blishing  some  generalities  in  each  of  the  six  classes. 
For  instance,  the  action  of  corrosives  upon  the 
animal  economy  will  be  explained,  with  the  dif- 
ferent causes  of  the  death  which  they  produce,  the 
general  symptoms  they  exhibit,  the  lesions  of  tex- 
ture they  occasion,  finally,  the  treatment  proper 
to  be  pursued  in  order  to  relieve  the  symptoms  to 
which  they  give  rise  Afterwards  each  of  the 
Poisons  will  be  separately  treated  of,  attending 
more  particularly,  to  those  which  present  the 
greatest  interest.  Their  history  will  be  comprised 
in  the  six  following  paragraphs. 

1st.  An  Explanation  of  their  Chemical  Properties, 
and  of  their  external  Characters. 

This  part,  which  has  been  neglected  by  all  the 
writers  on  Toxicology  and  Medical  Jurisprudence, 
will  be  laid  down  with  the  greatest  care.  Among 
the  different  characters  proper  for  recognizing  these 
substances,  those  will  be  selected  which  are  the 
most  constant,  and  the  easiest  to  verify.  The  pre- 
cipitates furnished  by  the  mineral  poisons,  when 
mixed  with  the  diiTerent  Chemical  Agents,  will  be 
particularly  attended  to  i  their  colour,  their  nature, 
and  the  mode  of  analysing  them,  will  be  explained. 
The  theory  of  the  formation  of  those  precipitates, 
being  alone  able  to  enlighten  the  Juridical  Physi- 
gian  on  the  poison  he  is  desirous  of  being  ac- 
quainted with,  care  will  be  ■  taken  to  explain  it 
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after  having  laid  down  the  phenomena  which  they 
present;  by  this  means,  the  person  called  on  to 
decide,  far  from  proceeding  empirically,  will  judge 
always  with  a  knowledge  of  the  cause,  and  thus 
arrive  at  sure  results.  The  botanical  and  zoologi- 
cal characters  of  the  different  vegetable  and  animal 
poisons,  will  be  laid  down  according  to  the  prin- 
ciples of  the  two  Sciences  to  which  they  belong. 

2nd.  Their  Physiological  Action. 

In  this  paragraph  will  be  determined,  the  effects 
of  poisonous  substances  when  administered  in  doses 
capable  of  producing  serious  accidents:  the  ex- 
periments will  be  reported,  which  have  been  made 
upon  living  animals,  with  the  intention  of  ascer- 
taining the  phenomena  they  produce  when  intro- 
duced into  the  stomach,  when  injected  into  the 
veins,  or  when  externally  applied.  By  the  help  of 
the  phenomena  resulting  from  these  kind  of  re- 
searches, it  will  be  explained,  as  far  as  the  present 
state  of  Physiology  will  allow,  by  what  mechanism 
death  supervenes  in  the  animals  poisoned. 

3rd.  Their  general  Symptoms. 

The  enumeration  of  these  symptoms  will  be 
preceded  by  some  cases  and  observations  on  the 
kind  of  poisoning.  These  observations,  which 
will  be  drawn  from  the  works  of  Dioscorides,  Pare, 
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Manget,  Morgagni,  Hoffmann,  Sydenham,  De 
Haen,  &c.  will  enlighten  the  practitioner  on  the 
diagnosis,  and  on  the  mode  of  treatment  which  he 
ought  to  pursue. 

4th.  The  Lesions  of  Texture  which  they  produce. 

The  nature  of  the  alterations  produced  by  the 
poison,  their  situation,  their  extent  and  intensity 
will  form  the  subject  of  this  paragraph ;  in  which 
it  will  be  attempted  to  demonstrate,  from  the  ap- 
pearances on  dissection,  that  it  is  impossible  to  be 
able  to  recognize,  by  the  simple  inspections  of 
lesions  of  this  description,  the  poisonous  substance 
which  has  produced  them. 

5th.  The  Application  of  the  Facts  established  in  the 
four  preceding  paragraphs,  to  the  different  Cases  of 
Medical  Jurisprudence. 

A.  The  course  which  the  person  called  upon 
ought  to  pursue  when  the  patient  poisoned  is 
living,  and  that  the  rest  of  the  poison  whether  solid 
or  liquid  is  found,  whether  alone  or  mixed  with 
aliments  and  medicines. 

B.  The  means  he  ought  to  employ  should  the 
patient  be  alive,  the  whole  of  the  poison  swallowed, 
and  the  matter  vomited  can  be  examined. 

C.  The  conduct  he  ought  to  pursue  in  case  the 
whole  of  the  poison  has  been  swallowed,  and  that 
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it  is  impossible  to  procure  the  matter  vomited,  the 
patient  being  still  alive. 

D.  The  mode  of  analysis  which  must  be  had  re- 
course to  when  the  patient  is  dead. 

6th.  The  Treatment  of  Poisoning. 

As  it  is  of  the  utmost  importance  that  the  prac- 
titioner should  be  acquainted  with  the  different 
counter-poisons,  and  beside  that  a  multitude  of  re- 
agents have  been  extolled,  which  do  not  in  any 
manner  deserve  the  name  of  Antidote,  we  shall  be- 
gin by  resolving  the  following  problem. 

Does  there  exist  any  substance  zvhich  possesses  the 
properties  required  to  act  as  an  antidote  ? 

The  numberless  experiments  which  have  been 
made  upon  living  animals,  with  the  design  of 
throwing  a  light  upon  this  question,  will  be  here 
reported.  It  will  be  made  to  appear  that  it  is 
useless,  and  often  dangerous,  to  have  recourse  to 
a  very  considerable  number  of  those  things  which 
have  been  extolled ;  and  others  will  be  substituted 
in  their  room,  the  employment  of  which  does  not 
present  any  inconvenience,  and  may  be  followed 
with  success;  which  we  shall  demonstrate  by  some 
facts  peculiar  to  ourselves. 

After  having  thus  fixed  the  respective  value  of  the 
substances  considered  as  counter-poisons,  the  course 
which  the  Physician  ought  to  pursue  in  order  to 
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relieve  the  symptoms  developed  by  the  poison  will 
be  pointed  out,  in  making  the  different  means  un- 
derstood, which  he  may  employ  according  to  the 
nature  and  violence  of  the  symptoms. 

The  second  section  will  comprise  all  that  relates 
to  poisoning  generally  considered.  This  section 
will  contain  two  chapters. 

In  the  first,  the  means  proper  for  ascertaining 
the  existence  of  poison  in  a  person  while  living, 
will  be  treated  of. 

The  first  article  of  this  chapter  will  be  set  apart 
for  the  purpose  of  making  known  those  symptoms, 
which  distinguish  acute  poisoning  from  several 
other  diseases  5  such  as  the  Cholera  morbus,  the 
melana,  &c. :  of  explaining  the  variations  of  those 
symptoms,  according  as  vomiting  shall,  or  shall 
not  have  taken  place :  lastly,  of  determining  the 
degree  of  confidence  which  ought  to  be  attached  to 
the  experiments,  in  which  animals  are  made  to 
swallow  the  matter  vomited  by  the  patient  sus- 
pected of  being  poisoned. 

In  the  second  article,  an  important  question  will 
be  treated  of,  namely,  to  what  class  the  poison  be- 
longs j  and  if  it  be  a  Corrosive  Poison,  what  is  its 
peculiar  nature,  and  consequently,  what  is  the 
mode  of  analysis  that  should  be  emploj^ed  for 
discovering  it  5  what  are  the  precautions  that 
ought  to  be  taken  in  this  important  operation ;  in 
what  order  the  re-agents  ought  to  be  employed, 
when  the  poison  happens  to  be  in  a  very  small 
quantity  5  in  what  manner,  proceeding  on  from  a 
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known  to  an  unknown  point,  we  may  at  length  be 
able  to  decide  upon  its  composition. 

In  the  third  article  will  be  given  the  history  of 
slow  poisoning;  cases  will  be  communicated,  which 
prove  how  difficult  the  diagnosis  is ;  and  the  dif- 
ferent means  will  be  pointed  out,  by  the  aid  of 
which,  the  Juridical  Physician  may  be  able  to 
pronounce  a  judgment  that  is  certain,  and  beyond 
the  reach  of  all  reproach. 

In  the  second  chapter,  whatever  relates  to  the 
examination  of  the  dead  body  of  a  person  poisoned, 
will  be  treated  of. 

The  first  article  of  this  chapter  will  have  for  its 
object,  the  manner  of  proceeding  in  the  opening 
of  bodies ;  the  importance  that  the  Juridical  Phy- 
sician ought  to  attribute  to  the  lesions  of  texture 
produced  by  the  different  classes  of  poisons ;  the 
different  states  of  these  lesions  in  bodies  already 
corrupted,  and  in  those  examined  shortly  after 
death ;  whether  the  poison  has  been  taken  during 
the  life  of  the  person,  or  has  been  introduced  after 
his  decease. 

The  second  article  will  comprise  all  the  re- 
searches proper  for  estabhshing  a  distinction  be- 
tween sudden  deaths  produced  by  an  internal 
cause,  and  those  which  are  the  result  of  the  agency 
of  poisons.  The  lesions  of  texture  exhibited  by 
the  dead  bodies  under  these  two  circumstances, 
which  are  altogether  different,  will  likewise  be 
compared. 

The  work  will  be  concluded  with  a  code  of 
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directions  upon  the  art  of  preparing  the  different 
tests  spoken  of  in  the  particular  history  of  the  six 
general  classes  of  poisons.  By  this  means,  the 
Juridical  Physician  will  be  able  to  employ  with 
advantage,  the  substances  of  which  he  knows 
the  composition ;  he  will  have  it  in  his  power  to 
procure  them  under  all  circumstances ,  lastly,  he 
will  know  what  is  their  degree  of  purity,  and 
what  confidence  ought  to  be  placed  in  the  results 
obtained  from  their  employment. 
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made  to  the  Institute  of  France,  Class  of  Physical  and  Ma^ 
thematical  Sciences,  upon  a  Manuscript  entitled  Toxicolo- 
gie  Gen^rale,  presented  by  M.  Orfila. 


THE  Class  has  charged  us,  M.  M.  Pinel,  Percy,  and  myself, 
to  examine  a  Manuscript,  having  for  title  Toxicologic  Generale, 
which  had  been  presented  to  it,  by  M.  Orfila,  Physician  of  the 
Faculty  of  Paris. 

This  work  is  to  consist  of  three  volumes,*  the  two  first  of 
which  will  comprise  the  mineral  poisons,  and  tlie  third  the  vege- 
table and  animal  poisons. 

A  complete  Treatise  on  this  subject  was  wanting  to  Medicine, 
and  to  Jurisprudence ;  those  we  already  possess  are  either  in- 
complete or  incorrect :  in  some  we  seek  in  vain  the  means  to 
understand  the  nature  of  poisons;  in  others,  no  description  is 
found  of  the  organic  lesions  produced  by  poisonous  matters ;  and 
even  the  combination  of  all  the  particular  information  on  this 
subject  would  be  far  from  forming  a  collection  that  would  be 
sufficient  for  all  cases. 

It  was  necessary  then,  in  order  to  compose  a  work  on  this 
subject,  such  as  the  present  state  of  knowledge  Inay  allow,  to 
institute  a  series  of  researches,  very  numerous  and  extremely  de- 
licate :  this  is  precisely  what  M.  Orfila  has  had  the  courage  to 
undertake,  and  what  he  proposes  to  follow  up  to  the  highest 
degree  of  perfection  which  he  can  possibly  attain. 

•  That  is  to  say,  two  volumes  in  8vo.  each  of  which  will  be  divided  into 
two  parts. 
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He  carefully  describes  in  the  first  place  the  physical  and  sen- 
sible characters  of  poisons  in  their  natural  state ;  he  next  ex- 
plains the  chemical  properties  of  these  substances,  noting  with 
great  exactness  the  phenomena  they  present  when  exposed  to 
the  action  of  the  greatest  possible  number  of  chemical  tests. 

But  what  renders  this  part  of  his  labours  the  more  interesting 
is,  that  he  describes  the  differences  which  the  poison,  when 
mixed  with  alimentary  substances  of  different  kinds,  presents 
with  the  same  tests. 

The  poisons  mixing  in  such  manner  in  the  stomach  and  intes- 
tines with  various  liquids  which  conceal  their  properties,  whether 
by  combining  with  them,  or  decomposing  them,  the  preceding 
researches  of  the  author  would  have  been  insufficient  to  arrive  at 
the  end  proposed,  if  he  had  not  studied  in  a  particular  manner 
the  modifications  which  the  bile,  the  saliva,  the  gastric  juice,  &c., 
are  capable  of  producing  in  them. 

In  making  these  experiments,  M.  Orfila  has  varied  the  quan- 
tities of  the  poisons  from  the  smallest  dose  which  would  be  inca- 
pable of  poisoning,  to  that,  which  would  be  much  more  than 
sufficient ;  circumstances  which  frequently  occasion  differences 
in  the  effects  produced  by  the  tests. 

When  the  author  has  well  undertood  the  characters  of  the 
poison  in  its  natural  state,  and  has  followed  them  well  up, 
through  all  their  mixtures  or  combinations  with  the  alimentary 
substances,  as  well  as  with  the  humours  they  may  meet  with- in 
the  stomach  and  intestines,  he  endeavours  to  conjecture  in  what 
manner  they  act  upon  the  animal  economy,  and  the  effects  re- 
sulting from  it:  this  is  his  physiological  part.  Sometimes  the 
inspection  of  the  organs  affected  justified  the  prediction ;  but 
often  too  the  mode  of  action  of  the  greatest  number  of  poisons 
eludes  our  knowledge :  fortunately  however  this  is  not  the  most 
important  part  of  Toxicology. 

That  which  most  concerns  us  in  the  art  of  preventing,  arrest- 
ing, or  curing,  the  deleterious  effects  of  the  poisons ;  for  which 
reason  M.  Orfila,  has  sought  out  with  great  care,  all  that  Physi- 
cians have  hitherto  asserted  with  regard  to  antidotes,  he  has  sub- 
mitted those  proposed  to  fresh  trials,  and  often  observing  the 
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little  confidence  to  be  placed  in  them,  he  has  entered  on  fresh 
investigations,  which  have  sometimes  been  attended  with  the 
most  fortunate  success. 

It  is  by  these  means  that  he  discovered,  that  all  that  had 
hitherto  been  proposed  as  antidotes  to  Corrosive  Sublimate,  were 
really  of  no  utility,  and  that  the  true  antidote  to  this  terrible 
poison  was  albumine  diluted  with  water.  He  has  made  trial  of 
it  not  only  upon  animals,  but  has  likewise  had  the  opportunity 
of  verifying  the  fact  upon  a  man. 

It  is  by  this  means  likewise,  that  he  has  found  by  repeated 
experiments,  that  the  antidote  to  verdegris  is  sugar  in  lumps ; 
a  fortunate  result,  which  certainly  never  could  have  been  arrived 
at  by  theory. 

In  the  fourth  article  of  each  poison,  he  traces  out  in  some 
measure  to  practitioners,  the  course  they  ought  to  pursue  to  un- 
derstand the  nature  of  the  poisonous  substance,  whether  it  be 
found  in  its  natural  state  in  the  possession  of  the  person,  or 
mixed  with  extraneous  bodies  ;  whether  thrown  up  by  vomiting, 
or  lastly,  whether  found  in  the  stomach  or  other  organs  of  the 
person  who  shall  have  fallen  a  victim  to  its  effects. 

The  order  and  minute  exactness  with  which  the  author  has 
arranged  his  chapters,  cannot  be  too  much  admired ;  this  was 
because  he  strongly  felt  the  serious  consequences  of  false  judg- 
ments being  given  in  cases  of  this  kind. 

The  first  volume*  of  the  Toxicology  of  M.  Orfila,  the  only  one 
at  present  submitted  to  the  judgment  of  the  Institute,  comprises 
four  classes  of  mineral  poisons  ;  namely,  the  mercurial,  the  arse- 
nical, the  antimonial,  and  the  coppery  poisons.  The  second  vo- 
lume will  also  treat  of  mineral  poisons,  and  the  third  of  vegeta- 
ble and  animal  poisons. 

The  part  of  the  work  which  we  are  giving  an  account  of,  is 
as  perfect  as  the  present  state  of  chemical  science  will  allow  : 
and  we  are  able  to  certify,  that  the  particular  researches  of  the 
author  have  corrected  a  great  number  of  ancient  errors,  and  have 
added  many  truths  useful  to  medical  men,  who  are  often  called 


*  That  is  to  say,  the  first  part  of  the  first  volume. 

b 


XVIU 


to  give  assistance  to  persons  poisoned ;  to  those  who  are  called 
upon  by  the  magistrates  to  decide  whether  any  poisoning  has 
taken  place,  and  in  that  case,  by  what  substance  it  has  been  pro- 
duced; and  finally,  useful  to  humanity  altogether.  But,  it  is  not 
to  be  expected,  that  the  part  which  is  to  treat  of  vegetable  and 
animal  poisons,  should  be  so  complete,  because  the  nature  of 
these  poisons  not  being  so  well  known  as  that  of  minerals,  their 
manner  of  acting  on  the  organs  is  consequently  more  obscure, 
and  the  means  of  remedying  their  effects  much  more  difficult : 
it  is,  however,  a  great  thing  to  have  opened  the  road,  to  have 
traced  the  course,  and  pointed  out  the  means  by  which  the  end 
can  be  obtained.  It  is  to  be  hoped  that  time  and  experience 
will  by  little  and  little  bring  to  perfection  this  important  part  of 
Toxicology. 

The  manner  in  which  M.  Orfila  has  executed  the  first  part  of 
his  work,  makes  it  ardently  to  be  desired,  that  he  may  treat 
the  rest  with  the  same  care,  and  publish  them  as  soon  as  they 
are  finished.  In  the  mean  time,  we  give  it  as  our  opinion,  that 
the  first  volume  merits  the  approbation  of  the  Class. 

Signed, 

PlNEL, 

Percy. 

Vauquelin,  Reporter. 
The  Class  approves  the  report,  and  adopts  the  conclusions. 

Perpetual  Secretary,  Chevalier  of  the  Empire, 

G.  CUVIER. 
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A 

GENERAL  SYSTEM 


OF 

TOXICOLOGY. 


INTRODUCTION. 


1  1.  The  science,  which  relates  to  the  investigation  of  poisons, 
1  has  received  the  name  of  Toxicology,  derived  from  the  Greek 
'  words  To|»xov  (poison),  and  Aoyo;  (a  discourse). 

2.  The  name  of  poison  is  given  to  any  substance,  which, 
!  taken  inwardly  in  a  very  small  dose,  or  applied  in  any  kind  of 
I  manner  to  a  living  body,  depraves  the  health,  or  entirely  de- 
r  stroys  life. 

3.  It  is  not  possible  to  investigate  thoroughly  any  poisonous 
^  substance,  without  taking  into  consideration  its  relations  with 
I  Chemistry,  Natural  History,  Physiology,  Pathology,  and  Mor- 
n  bid  Anatomy.    In  short,  how  can  wp  expect  to  distinguish 

the  different  poisons  drawn  from  the  mineral  kingdom,  without 
a  knowledge  of  the  chemical  properties  which  characterize 
Ithem  in  their  natural  state;  or  when  that  state  has  been  de- 
'stroyed  by  their  combination  with  aliments,  whether  vegetable 
or  animal  ?  Are  we  not  indebted  to  Natural  History  for  the 
^exclusive  privilege  of  becoming  acquainted  with  the  immense 
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series  of  poisons  from  the  organic  kingdom,  which  unfortu- 
nately elude  the  most  rigorous  analytical  research  ?  Can  the 
corrosive  or  narcotic  effects  of  these  mischievous  substances, 
which  derange  the  different  functions  of  the  Animal  Economy, 
after  having  destroyed  the  harmony  of  the  powers  of  life,  be 
explained  without  the  light  of  the  soundest  Physiology  ?  Is 
it  not  the  province  of  Pathology  to  attend  carefully  to  the 
treatment  of  the  diseases  originating  from  poisons,  whether  ia 
using  means  already  known,  or  in  seeking  out  new  remedies 
capable  of  destroying  or  annihilating  their  deleterious  effects  ? 
In  short,  is  it  not  by  Morbid  Anatomy  that  the  knowledge  of 
these  substances  is  brought  to  perfection,  which  makes  us 
acquainted,  by  the  examination  of  the  different  organs,  with 
the  multiplied  injuries  resulting  from  their  action  ?  There 
remains  no  doubt  of  the  necessity  of  having  recourse  to  each 
of  these  sciences,  and  to  interrogate  them,  at  first  separately, 
to  be  able  the  better  afterwards  to  lay  hold  on  their  mutua 
dependencies,  and  the  relief  which  they  can  afford. 

4.  Chemical  researches,  carefully  conducted  on  the  differen 
poisons  of  the  mineral  kingdom ;  an  attentive  observation  ol 
the  characters  furnished  by  the  various  poisons  of  the  organize! 
creation;  experiments  made  upon  living  animals,  with  th« 
design  of  ascertaining  the  derangement  of  their  functions,  an< 
the  varied  causes  of  a  dissolution  so  sudden :  clinical  facta 
collected  with  exactness,  and  enriched  by  dissections ;  in  fine 
trials  made  on  living  animals,  in  order  to  fix  our  ideas  witi 
respect  to  counter-poisons ;  these  are,  in  fact,  the  only  mean 
to  enrich  the  science  of  Toxicology,  and  to  raise  it  from  tli 
state  of  imperfection  in  which  it  at  present  lies.    The  utilit 
of  this  mode  of  proceeding  has  been  felt  by  learned  men ;  i 
consequence  of  which  we  have,  for  some  time  past,  witnesse 
the  appearance  of  several  excellent  successive  treatises  o 
Arsenic,  Corrosive  Sublimate,  Copper,  Nitric,  and  Prussi 
Acids,  &c.    These  tracts  are,  unfortunately,  very  few  in  nun 
ber,  and  the  objects  are  not  considered  in  them  under  all  the|t| 
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relations.  The  chemical  part,  and  that  part  of  medical  juris- 
prudence which  relates  to  poisoning,  are  particularly  neglected. 
We  have  observed,  for  the  most  part,  that  these  authors  have 
selected  the  least  prominent  features  of  the  poisonous  sub- 
stances, exposed  them  often  in  erroneous  points  of  view,  and, 
consequently,  rendered  the  resolution  of  a  problem  extremely 
difficult  of  itself,  and  which  possesses  the  greatest  interest, 
impossible.  In  vain  does  the  professor  of  Medical  Juris- 
prudence, when  called  upon  by  the  magistrate,  look  to  their 
I  writings ;  all  he  can  extract  from  them  is  vague  and  unsatis- 
factory. 

It  may  hence  be  seen  how  important  it  is  to  pay  particular 
attention  to  this  part  of  Toxicology,  in  order  to  get  rid  of  a 
-  multitude  of  characteristics  of  little  value ;  to  rectify  those 
badly  described,  and  substitute  in  their  stead  others,  exact,  and 
easy  to  be  ascertained.*    Such  an  undertaking  presents  the 
;  greatest  difficulties,  as  well  from  the  prodigious  number  of 
'  poisons  which  it  must  necessarily  embrace,  as  from  the  various 
'  decompositions  which  many  of  them  are  capable  of  under- 
;  going.    It  rhust  be  confessed,  that  this  science,  already  very 
:  complicated  by  its  numberless   relations  with  Physiology, 
F  Pathology,  and  Morbid  Anatomy,  is  rendered  more  difficult 
by  this  branch  of  Medical  Jurisprudence.    It  is  only  by 
adopting  a  rigorous  method  in  the  exposition  of  facts,  care- 
. fully  collected,  keeping  at  a  distance  all  explications  found 
to  be  inconsistent  with  sound  logic,  that  we  can  hope  to 
u3urmount  the  obstacles  which  this  study  presents. 

■  •  The  inestimable  Author  of  the  Medico-Legal  Consultations,  printed 
D  1811,  has  pointed  out  the  method  of  recognizing  the  Corrosive  Sublimate 
Q  which  he  has  far  excelled  all  that  have  gone  before  him.  His  labours 
nave  presented  profound  views  of  the  subject,  of  which  I  have  greatly 
vailed  myself,  and  gladly  render  him  my  -  acknowledgements.  KSince, 
owever,many  of  the  experiments  pointed  out  by  this  ilhistrious  Professor, 
ave  been  found  not  to  agree  v/itli  those  I  have  often  made  on  the  same 

iect,  I  shall  take  the  liberty  of  making  some  remarks  ou  the  proceedings 

advise». 
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5.  Can  any  real  advantage  be  obtained  to  the  study  of 
Toxicology  by  a  classification  of  the  poisons  already  known  ? 
or  would  it  be  better  to  describe  them  in  alphabetical  order  ? 
This  question  I  have  often  heard  agitated.  I  do  not  hesitate 
a  moment  in  deciding  in  favour  of  the  classification,  especially 
when  founded  upon  incontrovertible  physiological  facts ;  there 
is  then  no  doubt  but  it  simplifies  the  study  of  this  science. 
In  bringing  together  into  one  group  those  poisons  which 
exercise  a  similar  action  on  the  animal  economy ;  in  desrrihing 
accurately  all  the  alterations  they  produce  on  our  organs,  and 
consequently  on  their  functions ;  in  one  word,  by  generaliaing 
the  symptoms  to  which  they  give  rise,  it  may  be  perceived 
how  much  the  particular  history  of  each  may  be  the  easier 
laid  hold  of  by  the  Pathologist.  On  the  other  hand,  of  what 
use  to  the  man  of  science  can  be  a  description  alphabetically^ 
arranged  ?  The  separation  of  substances,  which  ought  to  be 
united  in  consequence  of  their  intimate  connexion  with  each 
other,  together  with  tedious  repetitions  in  the  details,  are  the 
inconveniences  attached  to  this  unscientific  method,  of  whichr 
every  scientific  man  perceives  the  defect. 

6.  Amongst  the  classifications  hitherto  proposed,  we  give 
the  preference  to  that  published  by  M.  Fod6re,  in  the  fourth 
volume  of  his  Medecine  Legale  (2nd  edition).  It  appears  to 
us  the  most  natural,  and  the  most  conformable  to  the  ideas 
of  Physiology,  It  is  not,  however,  altogether  unobjectionable, 
and  it  may  be  expected  that  some  of  these  poisonous  sub- 
stances will  pass  from  one  class  into  another,  in  proportion  as 
the  progress  of  physiological  knowledge  elucidates  their  modes 
of  action.  This  author  arranges  all  poisons  under  six  classes. 
The  first  of  which  includes  the  septic,  or  putrefying  poisons ; 
the  second,  the  stupifying,  or  narcotic  substances ;  the  third, 
the  narcotico-acrid  ;  the  fourth,  the  acrid  ;  the  fifth,  the  cor- 
rosive, or  escharotie ;  lastly,  the  sixth,  the  astringent.  Wei 
shall  now  present  a  statement  of  all  the  poisons,  beginning  by 
the  corrosives,  the  study  of  which  appears  to  us  the  mosti 
important.  \ 
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CLASS  I. 

CORROSIVE;    OR,   ESCHAROTIC  POISONS. 

Species  I.   Mercurial  Preparations. 

Var.  1st.  Corrosive  sublimate^  or  muriate  of  mercury,  at  the 
maximum  of  oxydation. 
£nd.  Red  oxyde  of  mercury  (precipitate  per  se,  red 
precipitate). 

3d.  Turbith  mineral,  or  sulphate  of  mercury,  at  maxi- 
mum, with  excess  of  base. 

4th.  The  nitrates  of  mercury  at  maximum,  at  minimum, 
acid,  or  with  excess  of  base. 

5th.  All  the  other  preparations  of  mercury,  except 
mercur.  dulc.  (calomel). 

6th.  Mercurial  vapours,  and  mercury  extremely  divided. 

Spec.  II.   Arsenical  Preparations. 

Var.  1st.  Arsenious  acid,  or  white  oxyde  of  arsenic. 

£nd.  Arsenites,  or  combinations  of  that  acid  with  sali- 

jiahle  bases. 
3d.   Arsenic  acid. 

4th.  Arseniates,  or  combinations  of  arsenic  acids  with 

the  bases. 
5th.  Sulphur  of  arsenic,  yellow. 

6th.   —  ,  red. 

7th.  Black  oxyde  of  arsenic,  fly  powder. 

Spec.  III.   Antimonial  Preparations. 

Var.  1st.  Tartar  emetic,  or  antimoniated  tartrite  of  potash. 
2nd.  Oxyde  of  antimony  ;  whether  by  calcination  or  by 

decomposition  of  nitric  acid. 
3d.   Kermes  mineral,  beyond  the  niedical  doses. 
4th.  Muriate,  and  sub-muriate  of  antimony. 
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yar.  5tli.  Antimoiiial  wine. 

6th.  Other  antiinonial  preparations. 

Spec.  IV.   Preparations  of  Copper. 

Var.  1st.  Verdegris. 

2ad.  Acetate  of  copper.    Chrystals  of  Venus. 
3d.   Sulphate  of  copper.    Blue  vitriol. 
4th.  Nitrate  of  copper. 
5th.  Muriate  of  copper. 
6th.  Ammoniacal  copper. 
7th.  Oxyde  of  copper. 

8th.  Coppery  mvonnules,  or  copper  dissolved  by  grease 
9th.  Coppery  wine  and  vinegar. 

Spec.V.    Preparations  of  Tin. 
Var,  Muriate  of  tin. 

Spec.  VI.    Preparations  of  Zinc. 

Var.  1st.  Oxyde  of  zinc  sublimated. 

2nd.  Sulphate  of  zinc.    White  vitriol. 

Spec.  VII.    Preparations  of  Siher. 
Var.  Nitrate  of  silver. 

Spec.  VIII.    Preparations  of  Gold. 
Var.  Muriate  of  gold. 

Spec.  IX.    Preparations  of  Bismuth. 
Var.  1st.  Blanc  defard,  or  sub-nitrate  of  bismuth. 
2nd.  The  other  preparations  of  bismuth. 

Spec.  X.  The  concentrated  acids,  sulphuric,  nitric,  pha 
phoric,  muriatic,  &c. 
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Spec.  XI.   The  Caustic  Alkalies;  pure  or  carbonated. 

Far.  1st.  Potash. 
2nd.  Soda. 
Sd.  Ammonia. 

Spec.  XII.  Caustic  alkaline  earths,  lime  barytes. 

XIII.  Muriate  and  carbonate  of  barytes. 

XIV.  Glass  and  enamel,  in  powder. 

XV.  Cantharides. 

CLASS  II. 

ASTRINGENT  POISONS. 

Species  I.    Preparations  of  Lead. 

Var.  1st.  Acetate,  or  sugar  of  lead. 

2nd.  Carbonate,  red  oxyde  of  lead,  and  litharge. 
3d.  Cerussa. 

4th.  Wine,  sweetened  by  lead. 

5th.  Water,  impregnated  with  lead. 

6th. .  Provisions  cooked  in  vessels  containing  lead. 

7th.  Syrups  and  brandy  clarified  with  acetate  of  lead. 

8th.  Saturnine  emanations. 

CLASS  III. 

ACRID  POISONS. 

Species  1st.  Oxygenated  muriatic  gas ;  simple  muriatic  gas ; 

sulphureous  and  nitrous  acid ;  nitro-muriatic 
acid. 

 2nd.  Jatropa  Manihot.    The  fresh  root  and  juice 

of  the  Manihot,  or  Manioc. 

 3d.  Indian  ricine,  or  Molucca  wood. 

 4th.  Convolvolus  scammonia ;  scammony. 

 5th,  Gum  gutta. 
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6th.  Seeds  of  Ricine,  or  Palma  Clirista,  in  the 

dose  of  from  four  to  fifty  grains. 
7th.  The  inspissated  milk  of  the  Concombre  (Tane 

sauvage,  or  Elaterium. 
8th.  The  apple  of  the  Colocynth. 
9th.  The  whole  plant,  and  especially  the  root  of 

white  Hellebore. 
10th.  The  root  of  black  Hellebore. 
]  1th.  The  seeds  of  Stavesacre  and  of  Sebadille. 
12th.  The  wood  and  fruit  of  the  "  Ahovai,"  of 

Brazil  and  of  the  Indies. 
13th.  All  the  plant  of  the  Rhododendron  Chry- 
santum. 

14th.  The  bulbs  of  the  Colchicum,  gathered  in 

summer  and  in  autumn. 
15th.  The  milk  of  the  Convolvolus  Arvensis,  or 

little  Bindweed. 
l6th.  The  whole  of  the  plant  of  the  Swallow  Wort, 
and  Fly'Catcher,  with  herbaceous  flowers. 
17th.  The  whole  plant  of  the  hairy  Asclepias,  and 

the  Asclepias  Vincetoxicum. 
18th.  The  ^nanthe  Fistulosa  Water  Dropwort. 
19th.  The  iEnanthe  Crocata. 

[These  two  species  are  poisons  equally  vio- 
lent for  dogs  and  cattle,  especially  their 
roots.] 

20th.  The  Clematis,  large-leaved. 

— •  ,  climbing. 

 ,  strait. 

 ,  flaming.    The  whole  plant. 

filst.  The  whole  plant  of  the  Anemone  Puhatilla. 

 —  Anemone    of  the 

woods,  and  that  with  yellow  flowers. 
22ad.  The  Marsh  Marigold. 
23d.   Sometimes  the  old  roots  of  Parsnips. 
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Species  24th.  The  root  of  the  Aconitum  Napellus. 

■  Aconite  ( Wolf's-bane). 

 25th.  The  fresh  roots  of  the  spotted  Arum. 

 26th.  The  berries  and  the  bark  of  the  Daphne 

Mezereon  ;  and,  in  general,  all  the  varieties 
of  the  Spurge  Laurel. 

 27th.  The  whole  plant,  as  well  as  the  emanations 

of  the  Rhus-toxicodendron,  and  of  the  Rhus- 
vernix,  or  Rhonx. 

 28th.  The  whole  plant  of  the  Euphorbium  Offi- 
cinale, and  of  all  the  species  and  varieties 
of  that  family,  as  well  as  the  Tithymalus. 

 29th.  The  whole  plant  of  the  Ranunculus  of 

meadows  and  gardens,  of  mountains,  and 
marshes.  This  last  particularly  (called 
Sceleratus)  is  the  most  poisonous  of  the 
whole.  In  general,  all  the  Ranunculi  are 
more  or  less  poisonous,  even  to  cattle. 

.  30th.  The  Nitrate  of  Potash,  in  a  large  dose, 

sometimes. 

 31st.  Muscles,  and  other  shell-fish,  sometimes. 

CLASS  IV. 

STUPIFYTNG,  AND  NARCOTIC  POISONS. 

Species  1st.  Pure  Hydrogen  Gas;  Azotic  Gas;  Gas  of  the 
Oxyde  of  Azote. 

 2nd.  White  Oriental  Poppy,  the  white  or  party- 
coloured  Poppy  of  the  gardens  of  Europe, 
and  the  opium  prepared  from  them. 

 Sd.  The  roots  of  the  Physalis  Somnifera,  or  So- 

lanum  Somniferum,  Alkekenge,  or  Coqueret. 

''—^  4th.  The  berries  and  the  leaves  of  the  "  Solanum 

Nigrum,"  the  black  Morell,  or  Night- 
shade. 
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Species    5th.  Those  of  the  Nightshade  with  yellow  fruit. 
 6th.  The  roots  and  leaves  of  the  Atropa  Man- 

dragora,  or  Mandragore. 
— — —  7th.  The  stalks,  leaves,  and  fruit  of  the  Datura 

Stramonium,  or  Thorn  Apple. 
  8th.  The  whole  plant  of  the  Henbane,  both  of 

the  black  and  white,  which  last  is  always 

less  strong  than  the  black. 
 ' —  9th.  The  whole  plant  of  the  Lactoca  Virosa,  or 

strong-scented  Lettuce,  and  of  the  wild 

prickly  Lettuce. 
..        -      J 0th.  The  whole  plant  and  berries  of  the  Paris 

Quadrifolia,  or  Fox  Grape. 

 ■ —  11th.  The  whole  plant  of  the  Cherry-tree  Laurel. 

■   12th.  The  berries  of  the  Yew. 

— —  13th.  The  seeds  of  the  Fitch,  or  Vetch. 
 14th.  The  seeds  of  the  Lathrus  Cicera,  a  sort  of 

Vetch. 

.  .  . —  15tli.  The  distilled  water  of  black  Cherry-stones, 
when  concentrated,  and  that  of  Peach- 
stones;  and,  perhaps,  likewise,  of  their 
leaves,  when  these  waters  are  concentrated. 

 l6th.  The  effluvia,  or  emanations  from  these  plants, 

or  their  Aroma, 

CLASS  V. 

NARCOTICO-ACRID  POISONS. 

Species  1st.  Carbonic  Acid  Gas;  the  gas  exhaling  from 
lime-kilns. 

■I   III  -i  I  £nd.  The  Manchineal  Apple  and  Tree. 
— — — —  3d.   The  Bean  of  St.  Ignatius. 

—  4th.  The  exhalations  and  juice  of  every  part  of  the 

tree  called  the  Poison  Tree  of  Macassar. 
 5th,  The  Ticunas. 
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Species  6th.  Certain  species  of  the  Strychnos  (Nux 
Vomica). 

 7th.  The  whole  plant  of  the  Rose  Laurel, 

 -   8th.  The  leaves  and  berries  of  the  Belladonna. 

.  9th.  The  Nicotiana,  or  Tobacco. 

 ■  10th.  The  Nicotiana  Glutinosa. 

 11th.  The  root  of  the  white  Bryony,  with  berries, 

red  or  black. 

 12th.  The  roots  of  the  wild  Chervil. 

 13th.  The  whole  plant  of  the  Conium  Maculatum, 

or  Great  Hemlock. 

 — '  14th.  The  roots  and  herb  of  the  lesser  Hemlock. 

 15th.  The  roots  of  the  Cicuta  Aquatica. 

—  l6th.  The  Anagallis  Arvensis. 

■  — —  17th.  The  Mercurialis  Perennis,   or  Mountain 

Mercury. 

 18th.  The  Digitalis  Purpurea. 

  ]  9th.  The  distilled  waters  of  these  different  plants 

concentrated,  and  their  essential  ethereal, 

empyreumatic  oils.' 
■  20th.  The  odorous  principle  of  all  these  plants,  and 

the  same  odours  of  different  flowers  and 

fruits,  although  pleasant,  shut  up  in  a  close 

room. 

'■■  ■   '     21st.  Bearded  Rye  and  Darnel. 

 22nd.  Wheat,  Barley,  Oats,  &c.  when  musty,  rot- 
ten, or  mildewed,  often. 

— — —  23d.  The  Potatoe,  Solanum  Tuberosum,  some- 
times. 

■      24th.  The  Apple  of  Love,  Solanum  Lycopersicum, 
sometimes. 

■  25th.  "  Solanum  Melongena,"  sometimes. 

 26th.  The  Puff-baU,  truffle. 

— ■  27th,  Bad  Mushrooms. 
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CLASS  VI. 

SEPTIC,  OR  PUTREFYING  POISONS. 

Species  1st.  Contagious  Miasmata,  emanating  from  pesti- 
ferous bodies,  or  bales  of  merchandize  coming 
from  a  place  infected  with  the  plague. 
Idem.  Emanations  from  a  confined  space,  where  a  num- 
ber of  persons  are  shut  up,  receiving  the  air  only  through  small 
apertures. 

Idem.  Emanations  from  living  bodies  attacked  by  putrid 
fevers,  or  with  large  wounds  in  a  state  of  suppuration,  or  gan- 
grene, or  with  dysentery. 

Species  2nd.  Exhalations  from  burying-grounds,  hospitals, 
prisons,  ships,  privies,  marshes,  putrid  vege- 
tables, and  stagnant  water. 

 3d.   Sulphurated  Hydrogen  Gas. 

•  4th.  The  poison  of  the  Viper,  and  certain  reptiles. 
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SECTION  L 

OF  POISONS  IN  PARTICULAR,  THEIR  CHEMICAL  PROPER. 
TIES,  THEIR  PHYSIOLOGICAL  ACTION,  THE  SYMPTOMS 
TO  WHICH  THEY  GIVE  RISE,  THE  LESIONS  OF  CON- 
TEXTURE WHICH  THEY  PRODUCE,  AND  THE  TREAT- 
MENT  OF  POISONED  PERSONS, 


CHAP.  I. 

CLASS  1.   OF  CORROSIVE  POISONS. 

7.  CORROSIVE  poisoris,  are  so  called,  because,  in  the 
general  way,  they  irritate,  inflame,  and  corrode  the  texture  of 
the  parts  with  which  they  come  in  contact.  The  energy  with 
whicli  they  produce  all  these  effects,  varies  remarkably,  accord- 
ing to  the  dose  in  which  they  are  taken,  and  as  they  may  be 
in  a  liquid  or  solid  form ;  and,  lastly,  as  they  may  have  been 
administered  internally,  or  applied  externally. 

In  general  their  action  is  more  brisk  and  formidable  than 
that  of  other  poisons. 

All  the  acids,  and  all  the  alkalies,  almost  all  metallic  pre- 
parations, many  earthy  and  alkaline  salts,  cantharides,  &c. 
form  a  part  of  this  important  class.  We  shall  first  consider 
all  that  can  be  said  of  them  generally,  before  entering  upon  a 
particular  examination  of  them. 
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THE  GENERAL  ACTION  OF  CORROSIVE 

POISONS. 

8.  Whenever  the  smallest  quantity  of  any  of  these  bodies 
is  employed  internally,  various  changes  may  be  observed  to 
take  place  in  the  exercise  of  the  functions.  At  one  time  they 
produce  a  momentary,  or  durable,  excitement  of  the  brain  and 
of  the  heart ;  at  another,  they  act  as  sedatives  on  these  organs  ; 
very  often  they  increase  the  customary  secretions ;  sometimes, 
on  the  contrary,  they  diminish  them.  The  therapeutic  art 
has  taken  advantage  of  these  different  modes  of%ction,  and 
we  see  every  day  enlightened  practitioners  administer  with 
impunity  these  deleterious  substances,  and  reap  the  greatest 
advantages  from  them. 

Given  in  larger  doses  they  are  productive  of  horrible  acci- 
dents, followed  very  often  by  a  sudden  and  terrific  dissolution, 
the  cause  of  which  is  not  always  the  same.  In  certain  cases, 
the  poison  is  absorbed,  and  carries  its  fatal  action  to  the  brain, 
the  heart,  and  other  organs.  In  some  instances  it  is  the 
corroded  membranes  of  the  stomach  which  act  by  sympathy 
on  these  organs,  and  suspend  their  functions,  without  any 
absorption  taking  place.  Lastly,  in  other  circumstances,  which 
very  rarely  occur,  death  is  the  consequence  of  inflammation  of 
the  stomach,  irritated  by  these  poisonous  substances.  We 
purpose  investigating  this  subject  in  detail,  by  treating  parti- 
cularly of  each  of  these  poisons. 

GENERAL  SYMPTOMS  PRODUCED  BY  THE 
CORROSIVE  POISONS. 

9.  The  general  symptoms  produced  by  these  corrosive  sub- 
stances, depend  almost  all  upon  the  lesions  of  the  alimentary 
canal,  of  the  nervous  system,  and  of  the  organs  of  the  circu- 
lation ;  which  ideas  are  perfectly  consonant  with  the  general 
physiological  notions  we  have  just  laid  down.    These  symp- 
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toms  are,  a  heat  and  constriction  of  the  mouth,  tongue,  oeso- 
phagus, stomach,  and  intestines ;  excruciating  pains  throughout 
the  whole  extent  of  the  alimentary  canal,  principally  in  the 
stomach  and  oesophagus ;  singultus,  frequent  nausea,  painful 
and  obstinate  vomitings,  sometimes  accompanied  with  blood, 
and  which  threaten  suffocation ;  bloody  stools,  with  or  without 
tenesmus ;  pulse  small,  hard,  and  frequent,  often  imperceptible, 
with  an  icy  coldness.  Sometimes,  however,  the  heat  is  intense, 
the  thirst  inextinguishable,  dysuria,  strangury,  ischuria,  and 
cold  sweat.  Purple  spots  over  the  whole  body,  and  often  a 
miliary  eruption.  A  sudden  decomposition  of  the  features  of 
the  countenance  ensues,  loss  of  sight,  risus  sardonicus,  con- 
vulsions, and  horrible  contortions,  with  depravation  of  the 
.  intellectual  faculties.  . 


LESIONS  OF  CONTEXTURE   PRODUCED  BY 
THE  CORROSIVE  POISONS. 

10.  Amongst  the  secondary  means  to  which  the  Professor 
of  Medical  Jurisprudence  has  recourse,  with  the  greatest  suc- 
cess, to  substantiate  the  act  of  poisoning,  the  anatomical  in- 
spection of  the  body  necessarily  occupies  the  first  place.  In 
general,  all  those  who  have  fallen  victims  to  this  kind  of 
disease,  exhibit  in  their  contexture  alterations  more  or  less 
considerable,  and  which  vary  according  to  the  nature  of  the 
poison  administered,  and  the  time  which  it  has  had  to  produce 
its  effects.  The  corrosive  poisons,  which  form  the  subject  of 
these  general  investigations,  frequently  leave  behind  traces  of 
their  passage  over  our  organs,  and  it  is  of  importance  to  know 
them  thoroughly. 

1st.  Inflammation  of  the  first  passages,  constrictions  of  the 
intestinal  canal,  gangrene,  sphacelus,  perforation  of  the  parts, 
constitute  the  first  character  of  these  kinds  of  lesions.  We 
could  bring  forward,  in  support  of  this  proposition,  the  results 
of  dissections  of  several  animals  which  we  have  poisoned  with 
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different  substances  of  this  nature.    We  shall,  however,  con- 
fine ourselves  to  the  details  of  two  dissections  made  by  Hoff- 
man and  M.  Tartra.    The  first  of  these  authors  says,*  that 
a  man  of  twenty-six  years  of  age  was  poisoned  by  some  soup 
containing  arsenious  acid.    He  died  thirty  hours  after.  The 
stomach  was  found  inflamed  near  its  left  orifice,  the  mucous 
membrane  abraded,  and  in  some  measure  twisted  and  curled 
up.    M.  Tartra  details  the  history  of  a  woman  poisoned  by 
the  nitric  acid,  and  whose  death  only  happened  four-and-twenty 
hours  after  having  taken  the  poison.     The  symptoms  pre- 
ceding it  denoted  already  a  gangrene  in  some  portion  of  the 
alimentary  canal.     On  dissection  three  openings  were  dis- 
covered at  the  bottom  of  the  stomach,  near  to  one  another,  of 
the  size  of  a  half-crown  piece,  with  edges  extremely  thin,  and 
worn,  or  rather  dissolved.    It  was  very  thick  and  exceedingly 
shrivelled  over  all  the  rest  of  its  substance.    The  orifice  of 
the  pylorus  exhibited  several  gangrenous  spots.    The  duode- 
num was  attacked  with  gangrene  at  its  two  curvatures  through 
the  whole  thickness  of  its  coats,  f 

2nd.  The  mucous  coat  detaches  itself  easily  from  the  mus- 
cular, in  such  manner  that  it  and  the  serous  coat  remain 
perfectly  isolated.  Hebenstreit  and  Mahon  regard  this  ap- 
pearance as  an  infallible  proof  of  poison.  The  latter  of  these 
authors  observes,  "  I  believe,  even  with  Hebenstreit,  that  the 
"  most  infallible  sign  of  poison,  is  the  separation  of  the  velvet 
"  coat  of  the  stomach. 

"  In  short,  if  we  suppose  a  person  officially  called  upon  to 
examine  the  body  of  a  man  who  has  died  after  a  violent 
"  vomiting  of  blood,  accompanied  with  other  suspicious  symp- 
"  toms,  it  is  evident,  that  if  this  vomiting  proceeds  from  any 
"  internal  or  natural  cause,  no  other  traces  of  lesion  will 
"  be  found  in  the  stomach,  than  the  blood-vessels  dilated,  or 

*  Frederic  HofFmanni  Op.  Omuia  Physico-Medica,  torn.  iii.  sect.  ii. 
cap.  viii.  Observatio  iii.  p.  171. 
t  Dissert.  Inaugural.  Essaie  sur  I'Empoisonueiueut  par  I'Acide  Nitrique. 
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*'  burst,  appearances  of  inflammation,  gangrenous  spots,  &c. 

But  if  the  interior  surface  of  this  viscus,  should  be  fuund 
"  to  be,  as  it  were  flayed,  if  fragments  of  its  velvet  coat 
"  should  be  met  with  amongst  the  matter  contained  in  it,  it 
"  seems  natural  enough  to  conclude,  that  such  a  separation 
"  could  only  have  taken  place  from  the  introduction  of  some 
burning  or  corrosive  substance  into  the  cavity  of  the  sto- 
"  mach.    It  is  hardly  possible  to  suppose  that  putrefaction 
"  alone  could  produce  upon  this  velvet  surface,  the  same 
effects  as  it  produces  upon  the  epidermis  of  the  dead  body; 
"  since  the  rugosities  or  folds  of  this  interior  coat  of  the 
"  stomach  do  not  admit  of  so  sudden  a  separation :  more- 
I  *'  over,  in  the  course  of  a  very  frequent  examination  of  the 
"  human  stomach,  I  have  never  met  with  an  instance  of  the  / 
"  velvet  coat,  separated  by  putrefaction,  even  when  this  pu- 
"  trefaction  was  very  considerably  advanced.    These  obser- 
"  vations,  confirmed  by  those  of  Hebenstreit,  appear  to  me 
'  "  to  warrant  the  person  employed  to  conduct  the  investiga- 
'  "  tion,  to  look  upon  this  sign  as  the  most  positive ;  although 
'  *[  on  the  other  hand,  it  is  possible  to  conceive,  that  on 
'  '*  the  crisis  of  certain  atrabiliary  diseases,  those  who  have 
'  **  been  long  afflicted  with  the  black  jaundice,  may  some- 
'  "  times  be  in  a  situation  to  present  appearances  analogous  to 
• "  the  above.    If,  however,  this  circumstance  (which  is  very 
'  *'  rarely  met  with)  should  occur,  the  existence  of  the  atrabi- 
I* "  liary  affection  might  be  proved,  by  the  vestiges  of  it  which 
'  «*  would  be  found  in  the  stomach,  or  by  taking  into  consi- 
deration  the  temperament  of  the  patient,  and  his  antecedent 
diseases."* 

3dly.  Frequently  the  corrosive  action  of  these  poisons  is  ex- 
Metided  to  the  other  viscera,  and  the  skin  becomes  covered  with 
'  black  spots,  resembling  gangrene.  Morgagni  makes  mention  of 

Woman  poisoned  with  arsenic,  whose  body,  after  death,  wW 

*  Mahon,  M6deciae  L6gale,  1.  ii,  p.  289. 
c 
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entirely  black  on  its  posterior  surface,  from  head  to  foot ;  the 
lungs  were  gangrenous,  and  the  stomach  and  duodenum  eaten 
through.* 

1 1 .  The  characters  which  we  have  just  been  describing  are 
however  sometimes  wanting  in  cases  of  poison  by  corrosive 
substances,  and  the  dead  body  exhibits  no  alterations.  When 
we  shall  have  occasion  to  treat  in  the  last  section  of  this 
work  on  the  duties  of  a  medical  man  in  a  legal  capacity,  when 
called  upon  by  the  magistrate,  we  shall  point  out  the  line  of  con- 
duct which  he  ought  to  observe  in  these  cases,  rarely  free  from 
difficulties.  We  shall  likewise  defer  to  that  section  the  expo- 
sition of  the  general  rules  to  be  observed  for  conducting  pro- 
perly the  dissection  of  the  dead  bodies  of  poisoned  persons. 

GENERAL  TREATMENT  OF  PATIENTS  POI- 
SONED BY  CORROSIVE  SUBSTANCES. 

12.  The  practitioners  employed  in  this  branch  of  the  heal 
ing  art,  have  adopted  various  methods  to  counteract  the  mischi 
produced  by  corrosive  poisons.    At  one  time  blinded  by  th 
results  of  chemical  operations  performed  in  their  laboratori 
they  have  extolled  a  multitude  of  substances  which  ought 
decompose  these  poisons  in  the  stomach,  and  consequent! 
prevent  their  fatal  effects.    At  another  time,  rejecting  thi 
mode  of  proceeding,  they  have  been  contented  to  administer 
in  the  first  instance,  evacuating  medicines,  strong  or  mild,  ac 
cording  to  circumstances  ;  with  the  intention  of  having 
course  afterwards  to  anodynes,  antiphlogistics,  antispasmodics 
&c.    To  evacuate  the  poison,  and  to  relieve  the  syniptom 
which  have  already  appeared,  has  been  the  end  which  th 
have  proposed  to  themselves  to  attain.    And  finally,  ther 
have  been  others  who  have  combined  in  their  treatment  a 
the  means  we  have  just  described. 

*  De  Causis  et  Sedibns  Morborum,  Ep.  LIX.  art.  iii.  p.  244. 
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The  first  of  these,  confining  themselves  to  the  use  of  anti- 
dotes, have  run  into  serious  errors.  Many  of  the  substances 
which  they  have  given  for  the  purpose  of  decomposing  the 
poisons,  have  exerted  no  action  whatever  upon  them  in  the 
stomach  ;  and  not  unfrequently,  when  the  decomposition  has 
been  effected,  the  new  compound  has  been  found  to  be  en- 
dued with  the  most  active  poisonous  qualities.  We  shall  re- 
port, in  order,  experiments  which  will  leave  no  doubt  on  this 
subject,  and  enable  us  to  set  a  just  value  on  these  antidotes. 

The  evacuant,  antiphlogistic,  and  antispasmodic  method, 
wisely  employed  in  these  days  by  our  best  physicians,  appears 
to  us  to  merit  the  preference  to  all  others.  Without  exposing 
:  the  patient  to  the  danger  to  which  a  chemical  decomposition 
!  might  subject  him,  it  offers  the  double  advantage  of  getting 
J  rid  of  the  poison  by  simple  means,  within  the  reach  of  every 
i  body,  and  at  the  same  time  of  re-establishing  the  functions  in 
t  their  natural  state. 


ARTICLE  I. 

Species  I.    Mercurial  Poisons. 

War.  1st.  Corrosive  sublimate,  or  muriate  of  mercury,  at  the 
maximum  of  oxydation. 
2d.  Red  oxyde  of  mercury,  (precipitate  per  se,  red  pre- 
cipitate. 

3d.  Turbith  mineral,  or  sulphate  of  mercury. 
4th.  The  nitrates  of  mercury  at  maximum,  at  minimum, 

acid,  or  with  excess  of  base. 
5th.  All  the  otlier  mercurial  preparations,  except  the 

mercurius  dulcis. 
6th.  Mercurial  vapours,  or  mercury  extremely  divided. 
13.  The  study  of  mercurial  poisons  demands,  on  the  part 
«>f  the  physician,  the  most  scrupulous  attention.    Every  day's 
experience  confirms  the  greatness  of  the  advantages  to  be  de- 

c  2 


20 


rived  from  tliehi  by  the  man  of  science,  who  understands  cor- 
rectly their  mode  of  acting ;  whilst  the  empiric,  on  the  other 
hand,  furnishes  us  with  too  many  irrefragable  evidences  of 
their  deleterious  effect.  Without  the  slightest  knowledge  of 
the  nature  of  these  bodies,  or  of  their  powerful  and  instan- 
taneous action  on  the  animal  economy ;  without  the  least  re- 
gard to  the  constitution  of  the  patients,  whose  confidence  he 
has  usurped,  pretending  even  that  there  is  no  danger  whatever 
in  the  exhibition  of  these  substances ;  he  dares  to  introduce 
into  our  organs  tremendous  doses  of  mercurial  preparations, 
which  never  fail  to  produce  the  most  fatal  effects,  as  we  shall 
have  occasion  to  notice  when  treating  of  slow  poisoning. — 
A  profound  attention  to  these  substances  can  alone  serve 
to  direct  us  in  the  use  which  should  be  made  of  them. 

.14.  It  is  more  particularly  important,  that  the  proficient  ia 
medical  jurisprudence  should  be  perfectly  acquainted  with  the 
properties  of  the  preparations  which  form  the  subject  of  this 
article.  Almost  all  vegetable  and  animal  substances  are  alter- 
ed and  decomposed  by  our  organs  themselves.  In  vain  should 
we  seek,  in  the  general  way,  for  corrosive  sublimate  in  th 
liquids  vomited  ;  neither  are  the  contents  of  the  stomach  more 
calculated  to  discover  its  presence.  The  decomposition  which 
it  has  undergone  by  its  union  with  other  substances,  has  ren- 
dered it  insoluble.  It  is  in  the  solids,  in  the  tissue  itself  o 
our  organs,  that  it  must  be  sought  for.  It  is  only  by  rigoro 
scrutiny,  founded  upon  sure  chemical  principles,  that  we  c 
hope  to  find  iu  Such  being  the  case,  does  it  not  become  i 
dispensably  necessary  to  determine,  what  are  the  chang 
which  the  aliments  most  commonly  employed,  eflfect  in  thes 
poisonous  substances,  and  consequently,  ought  we  not  to  com 
mence  their  history,  by  a  complete  investigation  of  their  che 
mical  properties? 
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THE  CHEMICAL  HISTORY  OF  MERCURIAL 

POISONS. 

Before  entering  upon  the  chemical  properties  of  mercurial 
poisons,  it  will  be  proper  to  establish  some  fixed  notions  con- 
cerning metallic  mercury  and  calomel.  These  notions  will 
be  of  the  utmost  utiUty  to  us  in  explaining  the  complex  phe- 
nomena of  which  we  shall  have  afterwards  to  treat. 

OF  MERCURY. 

15.  Mercury  is  a  liquid  metal,  shining,  of  a  white  colour, 
slightly  inclining  to  blue.  Its  specific  gravity  is  13,568.  On 
being  heated,  it  becomes  volatile.  At  the  temperature  of  350° 
(th.  c.)  it  enters  on  ebullition  in  such  manner,  that  the  fixed 
bodies  with  which  it  is  sometimes  found  united,  can  easily  be 
separated  from  it. 

16.  Mercury  combines  with  sulphur,  and  forms  sulphurets 
of  a  black  or  red  colour,  in  which  the  proportions  of  sulphur 
and  of  mercury  are  not  the  same.  This  metal,  by  various 
processes,  can  be  combined  with  oxygen,  and  gives  birth  to 
two  oxydes ;  one  of  a  blackish  gray,  at  the  minimum  of  oxyda- 
tion ;  the  other  yellow  or  red,  at  the  maximum.  We  shall 
give  some  of  the  properties  of  these  two  oxydes. 

A.  They  part  easily  with  their  oxygen,  when  submitted  to 
the  action  of  a  temperature  a  little  elevated. 

B.  The  black  oxyde,  saturated  by  the  muriatic  acid,  con- 
■  stitutes  the  mercurius  dulcis  ( calomel),  or  muriate  at  minimum, 
1  of  a  white  colour,  and  insoluble  in  water.  On  the  contrary, 
!  the  yellow  oxyde,  saturated  by  this  same  acid,  forms  the  cor- 
!  rosive  sublimate,  or  muriate  at  maximum,  soluble  in  water. 

C.  The  black  oxyde  dissolves  in  the  cold  in  pure  and  diluted 
1  nitric  acid,  and  produces  a  nitrate  at  minimum  ;  this  nitrate 
1  fells  in  a  white  precipitate  on  the  addition  of  the  muriatic 
;  acid,  which  transforms  it  into  mercurius  dulcis,  in  a  black- 
1  ish  gray  by  potash,  or  ammonia,  and  in  a  red  by  the  chro- 
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mic  acid,  or  by  the  chromate  of  potash,  which  change  it  into 
a  chromate  of  mercury  insokible.  On  the  contrary,  the  oxyde 
at  maximum,  being  dissolved  in  the  nitric  acid,  gives  a  so- 
lution which  is  not  precipitated  either  by  the  muriatic  or  chro- 
mic acid,  and  from  which  the  potash  separates  a  yellow  oxyde. 
With  the  metallic  mercury,  and  the  nitric  acid,  these  two  nitrates 
can  be  easily  procured.  If  the  nitric  acid  is  employed  at  l6° 
or  20",  and  made  to  act  upon  this  metal  without  heat,  the  ni- 
trate at  minimum  will  be  obtained :  if  the  acid  be  concen- 
trated, and  its  temperature  a  little  raised,  the  nitrate  at  maxi- 
mum will  be  produced. 

D.  Both  of  these  two  nitrates  furnish  a  black  precipitate  by 
means  of  the  hydro-sulphurets  of  potash,  or  of  ammonia.  This 
precipitate  is  composed  of  sulphur  and  mercury. 

17.  Rationale.  The  hydrogen  of  the  hydro-sulphuret 
seizes  upon  the  oxygen  contained  in  the  oxyde  of  mercury, 
and  forms  water.  At  the  same  time  the  sulphur  and  the  metal 
being  presented  naked  to  each  other,  unite  and  form  an  inso- 
luble sulphuret ;  whilst  the  nitric  acid  combines  with  the  base 
of  the  decomposed  hydro-sulphuret. 

Whatever  we  have  to  say  further  respecting  this  metal,  will 
be  referred  to  the  article  "  Mercurial  Vapors." 

OF  THE  MERCURIUS  DULCIS. 

18.  The  mercurius  dulcis,  or  muriate  of  mercury,  at 
minimum,  is  formed  by  the  muriatic  acid,  and  the  oxyde  at 
minimum.  It  is  white ;  but  it  becomes  blackish  by  a  long 
exposure  to  the  light.  On  being  heated,  it  sublimes  and  fur- 
nishes crystals,  consisting  of  tetraedral  prisms  by  four-sided 
pyramids. 

19.  If  a  paste  be  made  with  this  salt,  of  charcoal  and  a 
little  water,  and  exposed  to  the  action  of  caloric  in  a  close 
vessel,  there  will  be  obtained,  metallic  mercury,  carbonic  acid 
gas,  muriatic  acid  gas,  and  oxygen  gas. 
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Rationale.  The  charcoal,  by  reason  of  the  elevation  of 
temperature,  and  its  strong  affinity  for  oxygen,  seizes  that 
which  is  contained  in  the  oxyde  of  mercury,  and  forms  car- 
bonic acid  gas.  Then  the  metallic  mercury  and  the  muriatic 
acid,  which  result  from  this  decomposition,  not  being  capable 
of  remaining  longer  united,*  and  bein^  susceptible  of  vola- 
tilization, become  disengaged.  This  fact,  which  was  first 
noticed  by  M.  Boullayj-f*  is  one  of  those  which  is  of  the 
utmost  importance  to  be  known  in  the  researches  of  medical 
jurisprudence  on  the  poisoning  by  mercurial  preparations. 

20.  Water  dissolves  so  small  a  quantity  of  this  salt,  that  it 
is  looked  upon  justly  as  extremely  insoluble. 

21.  When  reduced  to  a  fine  powder,  and  boiled  in  distilled 
water,  to  which  has  been  added  alcoholized  potash,;]:  it  is 
observed  to  become  black  immediately,  and  is  entirely  decom- 
posed after  a  few  moments  of  ebullition.  The  fluid  filtered 
contains  muriate  of  potash,  and  oxyde  of  mercury  at  minimum 
remains  on  the  filter.  The  potash  effects  this  decomposition 
by  virtue  of  its  affinity  for  the  muriatic  acid,  which  is  stronger 
than  that  of  the  acid  for  the  oxyde  of  mercury. 

In  order  to  be  assured  that  the  liquid  contains  muriatic 
acid,  the  nitrate  of  silver  in  solution  should  be  poured  upon 
it :  an  abundant  precipitate  is  instantly  formed  of  a  pale  gray 
colour.  This  precipitate  is  composed  of  the  oxyde  and  the 
muriate  of  silver     for  if  heated  by  the  pure  nitric  acid,  the 

*  Metals  can  only  combine  with  acids  whilst  in  a  state  of  oxy^tion. 
f  Annales  de  Chyraie,  an.  1802. 
X  *  Potasse  a  I'alcohol.' 

$  The  formation  of  muriate  of  silver  takes  place  here  by  virtue  of  a  general 
rule,  of  the  importance  of  which  we  cannot  be  too  sensible,  for  the  resolv- 
ing of  several  problems  in  medical  jurisprudence.  Every  time  that  two 
salts  in  a  state  of  solution  are  brought  together  (ex.  nitrate  of  silver  and 
muriate  of  potash),  which  salts  contain  within  themselves,  elements  capable 
of  producing  a  soluble  salt  (nitrate  of  potash),  and  an  insoluble  salt  (mteate-  'UuaAko 
of  silver),  the  decomposition  must  necessarily  take  place.  It  is  easy  to 
conceive,  that  by  the  help  of  this  rule  (for  which  we  are  indebted  to  the  ce- 
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whole  of  the  oxyde  will  be  dissolved,  and  the  muriate  of  silver , 
remain  at  the  bottom  of  the  vessel.  This  muriate,  which  is 
extremely  heavy,  curdled,  insoluble  in  water,  and  in  nitric  acid, 
soluble  in  the  liquor  of  ammonia,  and  capable  of  becoming 
black  by  the  contact  of  light,  leaves  no  doubt  of  the  presence 
of  muriatic  acid.  It  is  evident  that  this  acid  can  only  belong 
to  the  mercurius  dulcis,  since  neither  the  distilled  water,  nor 
the  alcoholized  potash  contain  any. 

As  to  the  black  oxyde  of  mercury  remaining  upon  the  filter, 
it  is  easy  to  be  recognized,  by  causing  it  to  be  dissolved  in  the 
diluted  pure  nitric  acid,  and  precipitating  the  solution  by  the 
agents  pointed  out.  ^  17.  C. 

22.  The  muriate  of  mercury  at  minimum,  in  a  solid  state, 
exerts  a  remarkable  action  on  the  caustic  potash. 

Experiment. — Begin  by  procuring  a  small  glass  tube, 
open  at  one  end,  and  closed  at  the  other.  It  ought  to  be  about 
10  inches  long,  and  4  or  5  lines  in  diameter,  and  in  thickness 
about  a  quarter  of  a  line.  If  a  mixture  composed  of  equal 
parts  of  caustic  alcoholized  potash  and  of  mercurius  dulcis  be 
introduced  to  the  bottom  of  this  instrument,  and  exposed  to 
the  action  of  a  gradual  heat,  so  as  not  to  break  the  glass,  the 
potash  soon  begins  to  melt,  the  mixture  acquires  a  gray  colour, 
and  if  the  heat  is  continued  for  five  or  six  minutes,  metallic 
mercury  will  be  obtained  in  small  globules  adhering  to  the  in- 
ternal surface  of  the  tube,  together  with  oxygen  gas  which  be- 
comes liberated,  and  muriate  of  potash,  which  occupies  the 
bottom  of  the  instrument,  mixed  with  the  superfluity  of  the 
potash  employed. 

Rationale.    The  potash  seizes  upon  the  muriatic  acid  of 
the  muriate  at  minimum,  and  forms  fixed  muriate  of  potash : 
.  the  black  oxyde  of  mercury  being  exposed  naked,  and  being 

lebrated  author  ofthe  Statique  Chimique),  and  the  simple  knowledge  of  the 
solubility  and  insolubility  of  the  salts,  a  great  number  of  decompositions 
may  be  explained. 
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^  capable  of  decomposition  by  the  sole  action  of  caloric,  is 
transfurmed  into  mercury  and  oxygen  gas,  which  fly  off. 

23.  The  hydro-sulphurets  blacken  the  mercurius  dulcis,  be- 
cause they  tranaform  it  into  a  black  sulphuret  of  mercury. 


CHEMICAL  HISTORY  OF  CORROSIVE  SUBLI- 

MATE. 

9A.  The  corrosive  sublimate  is  a  metallic  acid  salt,  formed  of 
muriatic  acid  and  oxyde  of  mercury,  at  the  maximum  of  oxyda- 
tion.  That  which  is  met  with  in  commerce,  generally  contains 
muriate  of  iron.  This  salt  is  likewise  known  by  the  names  of 
muriate  of  mercury  at  the  maximum  of  oxydation,"  of 
oxymuriate  of  mercury,"  of  superoxygenated  muriate  of  mer- 
cury," and  of  "  muriate  of  the  second  oxyde  of  mercury,"  or 
deuto-muriate  of  mercury.* 

25.  The  corrosive  sublimate  of  commerce  is  found  under 
various  forms,  according  to  the  manner  of  preparing  it.    If  it 
has  been  obtained  by  sublimation,  and  the  operation  has  been 
•slowly  conducted.  It  will  be  in  the  form  of  regular,  compressed, 
slender,  tetraedric  prisms.    If  the  sublimation  has  not  been 
carefully  attended  to,  it  will  be  in  the  form  of  white  masses, 
compact,  semi-transparent  on  their  edges,  hemispherical  and 
concave;  their  external  surfaces  polished  and  shining.  Their 
internal  surface  is  unequal,  with  a  projection  of  small  brilliant 
crystals,  so  slender  that  their  sides  cannot  be  distinguished 
Some  authors  have  compared  them  to  the  beard  of  a  feather 
or  the  blade  of  a  knife  or  poniard.    When  the  corrosive  sub' 
hmate  has  been  crystallized,  by  evaporating  the  water  in  which 
It  was  dissolved,  it  presents  small  sharp-pointed  bundle,  ex 
tremely  distinct,  which,  according  to  Fourcroy,  are  oblique 

•  Of  all  these  denominations,  the  last  one  only  has  the  merit  of  expressing 
concuely  the  nature  of  the  compound  in  question,  which  renders  if  prefer 
able  to  all  the  rest.  As  to  thatpf  the  super-oxygenated  muriate  of  mercury 

IZTTf'  '^^^  of «  combination  of  super' 

oxygenated  muriatic  acid  and  the  oxyde  of  mercury.  *      '  ^ 
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paralleloplpMes.  Sometimes,  also,  it  crystallizes  in  cubes,  or 
in  hexaedric  cubes,  extremely  regular,  or  in  quadrangular 
prisms,  with  their  sides  alternately  narrow  and  broad,  termi- 
nated by  uniform  summits,  and  presenting  two  inclined  planes. 

26.  The  corrosive  sublimate  has  a  taste  peculiarly  acrid  and 
Caustic  ;  it  occasions  a  sensation  of  metallic  astringency,  very 
powerful,  and  very  disagreeable,,  and  a  kind  of  obstruction  of 
the  throat,  which  continues  for  some  time.  Its  specific  gravity 
is  very  considerable.  Muschenbroeck  states  it  as  high  as  8,000, 
but  by  more  recent  experiments  it  has  been  ascertained  to  be 
5,1398.* 

27.  The  deuto-muriate  of  mercury,  pounded  in  a  mortar  of 
glass  or  agate,  or  exposed  on  burning  coals,  is  immediately 
volatilized,  giving  out  a  thick  white  smoke,  of  a  very  pungent 
smell,  not  at  all  resembling  garlic,  which  irritates  the  nose, 
seizes  on  the  throat,  and  often  excites  coughing.  A  plate  of 
copper,  perfectly  cleared  from  verdigrise,  exposed  to  this 
smoke,  appears  tarnished,  and  receives,  by  a  slight  friction, 
that  white  and  glittering  colour  which  characterizes  raercury.f 
A  piece  of  paper  of  Tournesol,  submitted  to  the  action  of 
this  vapour  becomes  red,  in  consequence  of  the  excess  of 
acid  contained  in  the  volatilized  salt. 

£8.  The  corrosive  sublimate,  .exposed  to  the  air,  loses  a 
portion  of  its  transparency,  and  becomes  white,  opaque,  and 
pulverulent  on  its  surface. 

29.  If  a  paste,  formed  of  charcoal,  corrosive  sublimate,  and 
a  little  water,  be  submitted  to  the  action  of  caloric,  metallic 
mercury  is  obtained,  with  carbonic  acid,  muriatic  acid,  and 
oxygen.  The  rationale  is  the  same  as  we  have  explained 
above,  in  speaking  of  the  mercurius  dulcis.  (§  19.) 

•  A  System  of  Chemistry,  by  J.  Murray,  2nd  edition,  vol.  iii.  quicksilver 
or  mercury. 

t  A  plate  of  copper  is  easily  freed  from  its  verdigrise  by  plunging  it  into 
sulphuric  or  nitric  acid  j  or,  what  is  better,  by  rubbing  it  with  freestone,  or 
a  fine  tile. 


30.  If  corrosive  sublimate  be  let  fall  in  minute  fragments 
into  a  tube  of  glass,  the  bottom  of  which  contains  a  lit- 
tle caustic  potash,  melted,  and  perfectly  pure,  it  will  be  seen, 
that  one  portion  of  this  salt  escapes  the  action  of  the  potash, 
and  rises  in  the  form  of  smoke,  to  condense  itself  on  the 
sides  of  the  tube ;  another  portion  sinks  down,  unites  with  the 
potash,  and  takes  a  red  colour.  If  the  heat  be  continued  for 
five  or  six  minutes,  metallic  mercury,  in  the  form  of  globules,  is 
obtained,  adhering  to  the  sides  of  the  tube,  and  mixed  with 
the  corrosive  sublimate  not  decomposed  ;  together  witli  oxygen 
gas,  which  diffuses  itself  in  the  atmosphere,  and  a  solid  body, 
which  occupies  the  bottom  of  the  tube,  and  which  is  nothing 
but  the  muriate  of  potash,  over  and  above  the  excess  of  potash 
employed  in  the  experiment.  Sometimes  there  is,  likewise,  a 
portion  of  oxyde  of  mercury  not  decomposed. 

Rationale.  The  potash  seizes  on  the  muriatic  acid  of  the 
corrosive  sublimate,  with  which  it  has  a  greater  affinity  thau 
with  the  oxyde  of  mercury ;  it  forms  a  fixed  muriate  of  pot- 
ash. The  red  oxyde  of  mercury  being  set  at  liberty,  gives  to 
the  mixture  this  colour.  This  oxyde  being  of  the  number  of 
those  which  are  capable  of  being  decomposed  by  the  simple 
action  of  caloric,  it  is  clear  that  it  must  become  disengaged 
on  the  one  hand  from  the  oxygen  gas,  and  on  the  other,  from  the 
metallic  mercury,  the  presence  of  which  may  be  demonstrated 
from  breaking  the  tube,  when  the  globules  may  be  perceived 
with  the  naked  eye.  It  may,  however,  happen,  that  they  are 
concealed  by  their  union  with  the  portion  of  volatilized  cor- 
rosive sublimate.  In  this  case,  by  detaching  the  crust  adhering 
to  the  sides  of  the  tube,  and  immersing  it  in  water,  the  glo- 
bulous  mercury  will  be  precipitated,  and  the  sublimate  dis- 
solved in  the  liquid. 

If  the  lapis  infernalis  is  substituted,  or  the  sub-carbonate  of 
potash  for  the  alcoholized  potash,  the  same  phenomena  will 
take  place  5  with  this  difference,  however,  that  in  employing 
these  bodies,  it  is  not  easy  to  prove  that  the  muriatic  acid 
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obtained  arises  from  the  corrosive  sublimate,  since  these 
preparations  of  potash  themselves  contain  muriates. 

The  experiment  will  succeed  in  the  like  manner  if,  instead  of 
dissolving  the  alkali  by  itself,  as  we  have  pointed  out,  the 
deuto-muriate  of  mercury,  and  the  alkali  are  dissolved  together, 
being  previously  mixed  in  a  glass  mortar.  It  is  only  necessary 
to  observe,  in  this  case,  that  the  whole  mixture  acquires  a 
reddish  colour  from  simple  trituration. 

31.  If  a  mixture  of  four  parts  of  corrosive  sublimate  and 
one  part  of  antimony,  both  finely  powdered,  be  heated  very 
gently  in  such  a  tube  as  we  have  mentioned,  muriate  of  anti- 
mony ( Butyrum  Antimonii )  will  be  instantly  formed,  which 
will  be  condensed  on  the  upper  part  of  the  tube ;  a  portion 
of  the  corrosive  sublimate  becomes  volatilized  ;  and,  lastly,  at 
the  bottom  of  the  instrument  will  be  found  a  residue,  composed 
of  metallic  mercury,  a  portion  of  muriate  of  antimony,  and 
probably  a  little  antimony;  sometimes  the  mercury  is  dis- 
covered through  all  these  bodies.  Often,  however,  it  cannot 
be  perceived,  being  concealed  by  them  ;  in  which  case,  if  the 
residue  is  put  into  water,  this  fluid  will  take  up  all  that  is 
soluble,  and  the  mercury  will  subside  in  metallic  globules.  It 
is  essential  to  the  experiment  not  to  heat  the  tube  beyond  four 
or  five  minutes ;  for,  if  longer  heated,  the  mercury  will  fly  off. 
Neither  must  a  much  larger  proportion  of  antimony  be  emr 
ployed  than  is  here  pointed  out,  that  the  superfluous  portion, 
in  uniting  with  the  revivifying  mercury,  or  at  least  in  envelop- 
ping  it,  may  not  prevent  it  from  being  discovered. 

Rationale.  The  antimony  has  a  stronger  affinity  for  the 
oxygen  and  for  the  muriatic  acid  than  the  metallic  mercury 
has.  It  carries  off  then  these  two  principles  from  the  deuto- 
muriate,  in  order  to  pass  into  the  state  of  muriate  of  antimony 
exceedingly  volatile,  and  the  metallic  mercury  remains  at  the 
bottom  of  the  tube.  The  caloric  here,  as  in  all  cases  where 
highly  volatile  productions  are  formed,  contributes  greatly  to 
bring  about  the  decomposition. 
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oQ.  The  corrosive  sublimate  dissolves  in  about  eleven  times 
its  weiglit  in  cold  water.  According  to  a  series  of  experiments, 
instituted  by  M.  Henry,  100  gramms  of  distilled  water,  at  the 
ordinary  temperature  (from  12<=*  to  16«),  can  hold  in  solution 
8  gram,  of  .corrosive  sublimate.  Boiling  water  dissolves  a 
great  deal  more  of  it,  since  two  parts  are  sufficient  to  hold  one 
in  solution.  This  solution,  thus  loaded,  crystallizes  on  cooling, 
and  furnishes  crystals,  which  have  been  wrongly  compared  to 
the  points  of  swords  or  poniards  (vid.  §  25).  If  the  corrosive 
sublimate  contains  any  of  the  sub-muriate  of  mercury,  the 
solution  is  never  complete,  since  that  body  is  insoluble  in 
water.  This  salt,  thus  dissolved,  presents  a  transparent  fluid, 
without  colour  or  smell,  of  an  astringent,  metallic,  disagreeable 
taste,  turning  the  paper  and  infusion  of  tournesol  red,  and  the 
syrup  of  violets  green.* 

33.  This  solution,  distilled  in  a  retort,  sends  over  a  fluid, 
which  is  condensed  in  the  recipient,  in  which  the  presence 
of  a  portion  of  volatilized  corrosive  sublimate  with  water 
can  be  demonstrated.  This  fact,  which  we  shall  again  have 
recourse  to  hereafter,  will  prove  very  useful  to  us. 

34.  The  solution  of  saturated  carbonate  of  potash,t  preci- 
pitates the  corrosive  sublimate  in  a  very  deep  brick-coloured 
sediment.  This  precipitate  is  carbon  of  mercury,  at  the 
maximum  of  oxydation;  it  remains  in  the  liquor  of  the  mu- 
riate of  potash.  This  decomposition  takes  place  by  virtue  of 
the  law  explained  in  the  note  of  §  21.  The  carbonate  of 
mercury,  thus  obtained,  heated  in  a  tube,  such  as  before 
mentioned,  gives  out  globules  of  mercury,  which  become 
volatilized,  and  adhere  to  the  sides  of  the  glass,  together  with 

'  M.  Chanssier  attributes  the  green  colouring  of  the  syrup  of  violets  to 
the  combination  which  takes  place  between  the  yellow  colour  of  the  oxyde 
of  mercury  and  the  blue  colour  of  the  violet. 

+  By  saturated  carbonate  of  potash  must  be  understood,  that  which  con- 
tains  the  greatest  possible  proportion  of  carbonic  acid.  It  is  still,  howevert 
with  a  grrat  excess  of  alkali.  nowever) 
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carbonic  acid  gas,  and  oxygen  gas,  which  are  disengaged. 
The  explanation  of  these  results  is  easy,  considering  the 
facility  with  which  the  oxydes  of  mercury  part  with  their 
oxygen  at  an  increased  temperature. 

35.  The  caustic  alcoholized  potash,  poured  in  small  quantity 
on  a  saturated  solution  of  deuto-muriate  of  mercury,  forms  a 
yellowish  red  precipitate.  This  precipitate  collected,  is  formed 
of  a  bright  yellow;  it  is  a  sub -deuto-muriate  of  mercury ;  that 
is  to  say,  muriate  of  mercury,  at  the  maximum  of  oxydation, 
with  excess  of  base.  If,  on  the  contrary,  an  excess  of 
potash  is  poured  upon  it,  the  precipitate  formed  will  be  the 
oxyde  of  mercury  at  maximum,  of  a  beautiful  yellow.  '  The 
potash  having  a  stronger  affinity  for  the  muriatic  acid,  seizes 
that  acid,  and  the  oxyde  is  set  at  liberty.  If  the  quantity  of 
potash  necessary  for  producing  the  total  decomposition  of  the 
salt  is  not  employed,  then  the  precipitate  will  contain  some 
muriatic  acid.  This  precipitate  of  the  oxyde,  washed  and 
placed  on  a  filter  till  it  becomes  dry,  takes  a  green  colour  on 
the  surface,  whilst  it  is  yellow  underneath.  If  it  be  heated  in 
a  glass  tube,  it  becomes  more  and  more  dry,  and  at  length 
red;  by  augmenting  gradually  the  action  of  the  caloric,  it 
becomes  decomposed  into  oxygen,  which  flies  off  in  a  state  of 
gas,  and  metallic  mercury,  which  becomes  volatile,  and  adheres 
to  the  sides  of  the  tube.  If  this  oxyde  be  pure,  there  should  not 
be  any  residue. 

If  the  solution  of  corrosive  sublimate  is  very  much  diluted, 
for  example  :  10  of  Baum^'s  "  areometre,''  the  caustic  potash 
throws  down  a  white  precipitate,  which,  when  collected,  will  be 
found  white,  or  brick,  or  rose-coloured :  this  fact  will  be  use- 
ful to  us  hereafter. 

36.  The  sub-carbonate  of  potash  (salt  of  tartar)  produces 
in  the  solution  of  corrosive  sublimate,  a  clear,  brick-coloured 
precipitate,  composed  of  carbonate  and  oxyde  of  mercury. 
This  precipitate  never  begins  by  appearing  white,  as  has  been 
asserted,  at  least  if  the  solution  of  the  sublimate  be  considerably 
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diluted.  Being  heated  in  a  small  tube,  it  gives  out  metallic 
mercury,  oxygen  gas,  and  carbonic  acid  gas. 

37.  Lime  water  in  small  quantity,  precipitates  the  solution 
of  corrosive  sublimate  of  a  deepish  yellow  colour.  If  the 
quantity  of  alkali  be  increased,  the  precipitate  becomes  red, 
and  consists  of  oxyde  of  mercury  retaining  a  little  muriatic 
acid.  In  short,  by  tlie  addition  of  a  fresh  quantity  of  lime- 
water,  the  precipitate  is  transformed  into  an  oxyde  at  maximum 
of  a  beautiful  yellow.  Being  heated,  it  gives  out  oxygen  and 
metallic  mercury. 

38.  The  action  which  the  ammonia  exerts  on  the  deuto- 
muriate,  is  very  remarkable.  This  alkali  produces  a  white 
precipitate,  composed  of  muriatic  acid,  ammonia,  and  oxyde 
of  mercury,  which  is  a  true  triple  insoluble  salt.  It  does  not 
become  slaty,  as  is  stated  in  the  work  on  Medecine  L  %ale ;  and 
it  even  preserves  its  beautiful  ^hite  colour  after  it  has  been 
washed  and  dried  in  the  ordinary  temperature.  Being  heated, 
it  grows  yellow;  it  passes  afterwards  to  red,  and  gives  out 
ammonical  gas,  azotic  gas,  muriate  of  mercury  at  minimum 
(proto-muriate  of  mercury  or  calomel),  and  metallic  mercury. 
This  last  product  can  easily  be  seen  in  examining  by  the  as- 
sistance  of  a  magnifying  lens,  the  crust  of  sub-muriate  of 
mercury  volatilized,  and  adhering  to  the  sides  of  the  vessel 
It  may  be  seen  that  in  this  operation,  the  oxyde  of  mercury 
has  been  de-oxydized  by  the  hydrogen  of  a  portion  of  the  de- 
composed  ammonia. 

39.  The  hydro-sulphuret  of  ammonia  gives  a  black  pre 
cipitate  with  the  solution  of  corrosive  sublimate.  Nevertheless' 
If  a  very  small  quantity  of  the  hydro-sulphuret  was  employed^ 
a  precipitate  mixed  with  gray  and  white  would  be  procured, 
which  would  not  become  black,  but  by  the  addition  of  a 
greater  quantity  of  the  hydro-sulphuret.  This  black  precipi- 
tate IS  composed  of  sulphur  and  mercury. 

The  Rationale  is  the  same  as  what  we  have  given  in  treat- 
ing of  metallic  mercury  (§.  17). 
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The  sulphuret:  of  mercury  may,  according  to  circumstances, 
present  a  colour  more  or  less  inclining  to  red,  and  it  may  even 
become  very  red ;  which  depends  upon  the  diflferent  propor- 
tions in  which  the  sulphur  and  the  mercury  are  capable  of 
uniting.  All  these  sulphurets,  when  dried  and  heated  in  a 
small  tube  with  iron  tilings,  give  out  in  a  very  small  space  of 
time  volatilized  mercury,  adhering  to  the  sides  of  the  vessel ; 
and  sulphuret  of  iron,  which  remains  at  the  bottom.  It  is 
clearly  seen  here,  that  the  decomposition  of  the  sulphuret  of 
mercury,  is  greatly  assisted  by  the  tendency  of  the  mercury  to 
become  volatile,  while  the  sulphuret  of  iron  is  at  the  same 
time  fixed. 

Sulphurated  hydrogen,  and  hydro-sulphurated  water,  equally 
throw  down  a  black  precipitate  of  the  deuto-muriate,  pro- 
vided they  are  employed  in  a  sufficient  quantity.  These  pre- 
cipitates are  likewise  sulphur^  of  mercury. 

40.  The  nitrate  of  silver  is  precipitated  by  the  solution 
of  the  corrosive  sublimate,  and  the  precipitate  consists  of  mu- 
riate of  silver,  which  is  white,  curdled,  very  heavy,  insoluble 
in  water  or  nitric  acid,  soluble  in  the  liquor  of  ammonia,  and 
acquires  a  black  colour  when  exposed  to  the  air.  The  Uquid 
which  swims  above  it,  contains  nitrate  of  mercury.  The  ex- 
planation of  this  phenomenon  brings  us  back  to  the  note  of 
(§.21). 

41.  The  muriate  of  tin,  at  the  minimum  of  oxydation,  gives 
a  white  precipitate  with  the  corrosive  sublimate.  This  precipi- 
tate is  the  sub-muriate  of  mercury  (muriate  at  minimum). 

Rationale.  The  tin  being  but  little  oxydated,  and  more 
eager  for  oxygen  than  for  mercury,  seizes  a  part  of  that  which 
is  contained  in  the  sublimate,  passes  into  the  state  of  muriate 
of  tin  at  maximum,  which  remains  in  solution  ;  whilst  the 
jDuriate  of  mercury  at  minimum  which  is  produced,  is  pre* 
cipitated  on  account  of  its  insolubility. 

42.  The  triple  prussiate  of  potash  gives  a  white  precipitate, 
with  the  solution  of  the  deuto-muriate  of  mercury.  This 
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precipitate,  in  the  course  of  a  short  time,  becomes  yellow, 
and  afterwards  passes  into  a  clear  Prussian  blue.  All  these 
changes  of  colour  are  generally  produced  in  the  space  of  six 
and  thirty  hours.  This  precipitate  is  formed  of  prussiate  of 
mercury,  and  prussiate  of  iron. 

Ratio7iale.    The  corrosive  sublimate  of  commerce  contains 
muriate  of  iron ;  therefoi  e,  since  the  prussic  acid  can  form 
:  iosoluble  prussiates  with  the  oxydes  of  mercury  and  iron,  whilst, 
■i  at  the  same  time,  the  potash  is  capable  of  producing  a  soluble 
'.  muriate,  the  decomposition  must  necessarily  take  place. 

If,  after  washing,  filtering,  and  collecting  this  blue  triple 
\  prussiate,  it  be  heated  in  a  small  glass  tube,  metallic  mercury 
vwill  be  observed  to  be  volatilized,  which  will  be  found  adhering 
t  to  the  sides  of  the  glass  tube;  in  the  mean  time  prussic  acid 
his  disengaged,  distinguishable  by  the  smell.    Lastly,  there 
ftremains  at  the  bottom  of  the  tube  a  black  substance,  contain- 
iring  oxyde  of  iron  and  charcoal,  which  may  be  separated  by  the 
li:muriatic  acid.    This  charcoal  proceeds,  likewise,  from  the 
decomposition  of  a  part  of  the  prussic  acid  contained  in  the 
prprussiates.    If  the  precipitate  in  question  had  not  been  well 
pvvashed,  there  would  be  found  beside  in  this  residue,  when 
l^alcined,  sub-carbonate  and  prussiate  of  potash. 
I    43.  If  metallic  mercury  be  put  into  the  solution  of  the  deuto- 
■(nariate,  the  mercury  immediately  becomes  tarnished,  and  the 
iKolution  troubled ;  in  the  course  of  live  or  six  minutes  a  grayish 
lurecipitate  will  be  perceived  lying  on  the  top  of  the  metallic 
loereury  not  attacked.    This  precipitate,  washed,  dried,  and 
leleaned  of  the  superfluity  of  metal,  gives  on  analysis  only  the 
Itturiate  of  mercury  at  the  minimum  of  oxydation,  and  the  sor 
,  ration  no  longer  contains  sublimate :  whence  we  may  conclude, 
jlwit  the  muriate  at  minimum,  proceeds  in  part  from  the  sub- 
.  Imate,  decomposed  by  a  portion  of  rnercury,  which  carries 
■  Fa  part  of  its  oxygen  and  muriatic  acid,  in  order  to  trans- 
^  mm  itself  into  muriate  at  minimum. 

jj^l^'odere,  in  the  second  edition  of  his  "Medecine  Legale," 
I  D 
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asserts;  that  the  sublimate  and' the  quicksilver  triturated  to- 
gether with  lime-water,  form  a  black  mixture.  This  assertion 
is  true,  but  the  fact  requires  to  be  explained  with  more  pre- 
cision, without  which  we  may  be  led  into  error.  If  the  sub- 
limate in  powder  be  triturated  with  quicksilver,  until  the  latter 
no  longer  appears  in  the  form  of  globules,  the  production  be- 
comes black  on  the  addition  of  lime-water,  because  the  mu- 
riate at  minimum  formed  during  the  trituration,  yields  the 
black  oxyde  which  enters  into  its  composition.  But  if  lime- 
water  be  poured  upon  mercury,  and  a  solution  of  corrosive 
sublimate  be  immediately  added,  no  other  precipitate  will  be  ob- 
tained than  the  yellow  oxyde  of  mercury,  even  if  triturated  for 
an  hour.  In  short,  if  powdered  sublimate  and  metallic  mer- 
cury be  mixed  with  lime-water,  a  yellow  precipitate  will  at 
first  be  obtained  by  agitation,  which  will  grow  black  in  pro- 
portion as  the  mercury  and  sublimate  become  transformed  into 
muriate  at  minimum. 

44.  If  a  plate  of  copper  perfectly  freed  from  impurities,  be 
plunged  into  a  solution  of  corrosive  sublimi.te,  and  left  there 
for  an  hour  or  two,  a  powder' will  be  seen  deposited  at  the 
bottom  of  the  vessel  of  a  white  colour,  slightly  inclining  to 
gray  :  the  p^ate  of  copper  becomes  covered  with  a  coat  some- 
what tarnished,  which  can  be  easily  removed  by  the  finger,  and 
which  is  formed  of  the  same  substance ;  lastJy,  the  liquor, 
which  was  before  colourless,  becomes  green.  This  whitish 
powder,  which  has  been  affirmed  to  be  mercury  extremely 
divided,  is  a  mixture  of  muriate  of  mercury  at  minimum,  an 
amalgam  of  mercury  and  copper,  and  a  small  proportion  oJ 
mercury.  This  ma:y  be  ascertained  by  submitting  it  to  th< 
action  of  caloric  in  a  small  glass  tube,  when  the  metalli* 
mercury  and  the  muriate  at  minimum  become  volatilized  an* 
condensed  on  the  sides  of  the  tube,*  whilst  the  copper  subside  I 
to  the  bottom. 


•  To  dcmonstratp  tlie  existence  of  these  two  bodies,  the  tube  must  h» 
broken,  and  tlie  crust  adhering  to  it  detached.   It  must  then  be  put  inl 
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Rationale,    The  copper  has  a  stronger  affinity  botJi  for 
the  muriatic  acid  and  for  oxygen,  than  the  mercuiy  has :  con-j 
sequently  a  portion  of  this  metal  is  precipitated  the  moment 
the  plate  is  plunged  into  the  solution,  and  muriate  of  copper 
is  formed.    This  action  would  go  on  in  the  same  manner  to 
the  end  of  the  operation,  if  a  new  power  did  not  come  in  to 
disturb  it.    The  mercury  being  precipitated  in  a  state  of  ex- 
treme division,  acts  upon  a  portion  of  the  sublimate  not  yet 
decomposed;  it  transforms  it  into  muriate  at  minimum, 
which  subsides.  (§.  43.)    On  the  other  hand,  in  proportion 
as  a  part  of  the  mercury  is  applied  to  the  plate  of  copper, 
some  electric  fluid  is  disengaged  by  the  contact  of  these  two 
metal^,*  which  may  be  compared  to  two  plates  laid  one  on 
the  other.    The  electric  fluid  being  disengaged,  decomposes 
j  the  water  ;  oxygen  is  liberated,  and  the  hydrogen  arising  from 
this  decomposition,  acts  upon  the  muriate  of  copper  already 
.  formed,  and  on  such  part  of  the  sublimate  as  is  not  decom- 
I  posed,  seizes  obi  the  oxygen  contained  in  their  oxydes ;  and 
t  the  copper  and  metallic  mercury  being  entirely  at  liberty, 
i  form  a  precipitate  composed  of  an  amalgam  of  these  two 
1  nietals  and  mercury. 

If  the  plate  of  copper,  which  served  to  decompose  the 
s  solution  of  the  deuto-muriate,  be  taken,  and  the  tarnished  coat 
I  above  mentioned  be  detached  with  the  finger,  it  will  be  seen 

I  distilled  water,  with  alcoholized  potash ;  the  whole  immediately  becomes 
k  black,  muriate  of  potash  is  formed,  and  the  gray  oxyde  of  mercury  subsides, 
n  together  with  the  metalUc  mercury,  perfectly  brilliant  j  the  whole  is  to  be 
nagitated  and  decanted.  By  these  means  tlie  gray  oxyde  of  mercury 
Kpasses  with  the  water  in  which  it  remains  suspended.  This  oxyde,  when 
■nbsided,  being  well  washed,  and  dissolved  in  nitric  acid,  pure  and  diluted, 
igiyes  a  solution  w;hich  affords  a  red  precipitate  with  the  chromic  acid,  a 
»^hite  one  by  the  muriatic  acid,  and  a  blackish  gray  by  the  liquor  of  am- 
»monia  :  characters  peculiar  to  those  salts  of  mercury  at  minimum. 

*  It  i«  demonstrated  in  electricity,  that  the  contact  of  two  different 
wnetals  disengages  a  certain  quantity  of  that  fiuid,  on  which  principle  the 
tyoltaic  pile  is  founded. 
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36 


that  the  colour  of  the  plate  is  nearly  black :  nevertheless,  on 
•rubbing  it  with  a  piece  of  paper,  it  becomes  white,  shining, 
and  of  a  silvery  appearance ;  which  phenomena  depend  on 
the  coat  of  metallic  mercury  with  which  it  is  covered ;  if  in 
this  state  it  be  exposed  to  the  action  of  heat,  the  mercury  flies 
off,  and  the  plate  resumes  the  proper  colour  of  copper. 

If  however,  instead  of  treating  it  thus,  we  take  a  drop  of 
the  solution  of  the  deuto-muriate,  and  let  it  fall  on  the  plate  of 
copper  freed  from  verdigrise,  a  brown  spot  will  appear,  which, 
by  rubbing  it  either  with  the  finger  or  a  piece  of  paper,  be- 
comes white,  shining,  and  silvery.  Lastly,  if  instead  of  rub- 
bing this  brown  spot,  it  be  left  to  dry  without  agitation,  it 
will  be  seen  to  turn  of  a  beautiful  green  colour,  which  is 
owing  to  the  muriate  of  copper  of  which  we  have  spoken. 

45.  All  the  precipitates  of  which  we  have  treated  in  34, 
35,  36,  37,  38,  and  42,  rubbed  on  a  plate  of  clean  copper, 
render  it  white,  brilliant,  and  silvery,  which  is  easily  imagined, 
when  we  consider  their  particular  nature,  and  the  tendency 
which  copper  has  to  unite  with  mercury. 

46.  If  instead  of  a  plate  of  copper,  we  plunge  into  the  so- 
lution of  corrosive  sublimate  a  plate  of  zinc,  we  perceive 
that  this  metal  immediately  loses  its  brilliancy,  the  fluid  be- 
comes troubled,  and  throws  down  by  little  and  little  a  powder 
in  tolerable  quantity,  of  a  darker  colour  than  that  which  we 
have  described,  as  precipitated  by  the  copper :  the  fluid  be- 
comes clear,  and  remains  of  a  white  colour ;  but  it  no  longer 
consists  of  corrosive  sublimate :  it  is  a  real  sulphate  of  zinc. 
The  powder  separated  from  the  liquid  by  decantation,  washed 
with  cold  water,  and  placed  on  a  filter,  gives  oq  analysis,  1st. 
metallic  mercury  :  2nd.  muriate  of  mercury  at  minimum :  3rd. 
an  amalgam  of  zinc  and  mercury  :  4th.  iron  :  5th.  charcoal. 

The  theory  of  this  decomposition  is  the  same  as  we  hav^j, 
laid  down  in  ^.  44,  in  speaking  of  the  action  of  copper  oii 
the  deuto-muriate,  it  appears  at  first  a  little  more  complicated 
in  consequence  of  the  iron  and  charcoal :  but  it  is  easy  to  ac 
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count  for  the  presence  of  the  former  of  these  bodies,  when 
we  consider,  that  the  corrosive  subHmateof  commerce  contains 
muriate  of  iron,  the  metal  of  which  is  precipitated  by  the 
zinc,  as  Bergman  has  proved  in  his  Opuscula,  tom.  11.:  as 
for  the  charcoal  it  is  clear  that  commonly  proceeds  from  the 
zinc,  which  always  contains  carburet  of  iron.    It  is  by  the 
following  means  that  we  can  be  certain  that  the  coriiposition 
of  the  powder  is  such  as  is  pointed  out  above.    In  the  first 
instance,  in  proportion  as  it  dries  upon  the  filter,  the  mercury 
is  seen  to  unite  itself  in  large  globules,  which  can  be  easily 
separated.*  The  remaining  portion  heated  in  a  glass  tube^ 
gives  out  a  volatile  production,   composed  of  muriate  at 
minimum,  and  metallic  mercury,  which  can  be  analyzed  by 
the  means  pointed  out  in  the  note  to  ^.  44.  and  a  fixed  pro- 
duction formed  of  zinc,  of  iron,  more  or  less  oxydated  by  the 
action  of  caloric,  and  of  a  little  charcoal.    In  the  last  place, 
!  this  residue,  treated  by  the  pure  muriatic  acid,  gives  out 
.  charcoal  insoluble  in  that  acid,  and  a  yellowish  liquid,  which 
is  nothing  else  but  a  muriate  of  zinc  and  iron,  from  which  the 
I  oxyde  of  iron  may  be  separated  by  an  excess  of  ammdnia.-j- 
47.  Vegetable  substances,  according  to  Mr.  Bonllay's  ex- 
I  periments,  likewise  decompose  the  solution  of  corrosive  sub- 
1  limate.    If  a  mixture  of  this  salt  be  made  with  the  distilled 
waters  of  certain  plants,  with  the  root  of  the  Lapathum  Syl- 
^  vestre,  the  extracts,  the  oils,  the  syrups,  the  honeys,  the  gums, 
muriatic  gas  will  be  perceived  to  be  set  at  liberty,  and  mer- 
curius  dulcis  will  be  precipitated,  with  a  portion  of  the  vege- 
table matter  which  has  undergone  some  change.    A  formation 

•  In  order  to  obtain  almost  the  whole  of  the  metallic  mercury,  the 
powder  should  be  triturated  dry,  in  a  glass  mortar,  and  all  the  metallic  por- 

►  lions  may  be  observed  to  unite  themselves  in  escaping  from  the  action  of 

►  the  pestle. 

t  It  may  happen  in  making  this  experiment,  that  the  charcoal  is  not 
kobtamed.   In  this  case  the  powder  has  been  too  much  heated,  and  this 
■■wbstance  is  burnt. 
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of  water  and  carbonic  acid  takes  place  at  the  same  time.  The 
time  required  to  effect  this  decomposition  is  variable.  The 
decoction  of  tea  throws  down  instantly  a  yellow  grayish  pre- 
cipitate in  flakes,  which  becomes  pulverulent,  and  of  a  violet 
colour,  by  desiccation :  while  at  the  same  time,  if  the  water  be 
much  loaded  with  sugar,  no  alteration  takes  place  till  after 
several  days ;  and  alcohol  produces  no  effect  for  the  space  of 
three  or  four  months.  Nevertheless,  in  these  three  instances, 
the  same  products  are  formed,  and  the  sublimate  is  transform- 
ed into  muriate  at  minimum  as  may  be  ascertained  by  the 
means  pointed  out  §.  2 1 .  All  these  precipitates,  on  being  heat- 
ed, produce  metallic  mercury. 

Rationale.  All  vegetable  substances  consist  of  hydrogen, 
oxygen,  and  carbon :  they  only  differ  amongst  themselves  in  tlie 
proportions  of  their  constituent  principles.  Those  of  which 
we  have  just  spoken,  are  capable  of  entering  into  combination 
with  a  greater  quantity  of  oxygen ;  consequently,  they  carry  off 
from  the  corrosive  sublimate,  a  part  of  that  which  is  contain- 
ed in  its  oxyde,  bring  it  down  to  the  state  of  a  muriate  at  mi- 
nimum, whilst  the  hydrogen  and  carbon  pass  into  the  state  of 
Water  and  carbonic  acid. 

It  is  even  possible,  that  these  substances  may  carry  away  the 
whole  of  the  oxygen  contained  in  the  yellow  oxyde,  and  pre- 
cipitate from  it  the  metallic  mercury. 

48.  By  agitating  in  a  small  bottle,  with  a  ground  stopper,  a 
mixture  of  sulphuric  ether  and  corrosive  sublimate  in  solution, 
and  leaving  the  whole  to  stand  for  half  an  hour,  the  fluid  will 
be  found  divided  into  two  layers,  the  upper  one  of  which  will  be  j 
troubled,  and  the  k)wer  one  clear.    The  upper  fluid  will  be  J 
fqrmed  by  the  ether  holding  almost  all  the  sublimate  in  solu-  I 
tion.    If  these  two  fluids  be  separated  by  the  assistance  of  a  i 
funnel,  it  will  be  found  to  be  covered  with  a  white  powder,  | 
wherever  the  fluid  has  come  in  contact ;  this  powder  is  nothmg  i 
but  the  sublimate  abandoned  by  the  ether,  the  extreme  faci-  | 
lity  of  the  evaporation  of  which  is  favoured  by  the  pouring  of  it 
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into  the  funnel.  From  this  ethereal  fluid  a  yellow  orange  pre- 
cipitate will  be  formed  by  lime  water,  a  black  one  by  the 
hydro-sulphurets,  and  a  white  one  by  the  ammonia ;  certain 
proofs  of  the  presence  of  the  salt  in  the  ether.  The  inferior 
fluid,  composed  of  water,  which  has  yielded  to  the  ether  al- 
most all  the  sublimate,  retains  still  a  little  of  it  by  means  of 
the  small  proportion  of  the  ether  which  has  united  with  it. 

49.  If  twelve  grains  of  corrosive  sublimate  be  dissolved  in 
distilled  water,  and  six  ounces  two  drachms  of  burgundy  wine 
be  mixed  with  the  solution,  it  will  not  be  turbid,  but  the  liquid 
resulting  from  the  combinations  possesses  properties  which  it 
is  of  great  importance  to  understand.  Potash  will  throw 
down  a  black  precipitate ;  ammonia  a  very  deep  green,  border- 
ing on  black ;  the  prussiate  of  potash,  a  white,  which  goes 
into  a  violet ;  the  syrup  of  violets,  far  from  becoming  green, 
grows  red.  The  plate  of  copper  and  the  hydro-sulphurets  act 
precisely  as  in  the  simple  solution  of  corrosive  sublimate. — 
These  facts  prove  to  a  demonstration,  that  in  a  case  of  poison 
in  a  person,  whose  stomach  may  contain  wine,  no  attention 
ought  to  be  paid  to  the  action  of  re-agents,  which  change  the 
colours  of  the  precipitates.  If  a  greater  quantity  of  sublimate 
be  added  to  the  wine,  it  becomes  turbid,  and  deposits  a  violet 
coloured  precipitate- 

50.  The  action  of  the  albumine,  on  the  solution  of  corrosive 
sublimate,  holds  out  the  greatest  interest,  and  deserves  to  be 
explained  in  detail.*  If  a  great  quantity  of  the  sublimate  be 
poured  into  the  albumine,  a  white  flaky  precipitate  is  formed, 
\vhich  collects  together  immediately;  this  precipitate,  when 
perfectly  washed,  dissolves  slowly  and  iji  small  quantity  in  an 
excess  of  albumine.  After  being  dried  upon  the  filter,  it 
generally  appears  in  the  form  of  small  hard  pieces,  brittle,  and 
easily  pulverized,  semi-transparent,  more  particularly  towards 
their  edges,  of  a  yellowish  colour,  without  taste  or  smell,  un- 

*  The  albumine,  of  which  we  are  here  speaking,  is  oflly  the  white  of  au 
egg  dihiled  witli  water,  and  filtered. 
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alterable  by  the  air,  and  insoluble  in  water.  Heated  in  a 
small  glass  tube,  they  become  turgid,  black,  and  go  into  de- 
composition, in  the  manner  of  animal  substances ;  giving  out 
a  smell  resembling  burnt  horn,  and  abundance  of  smoke.  If 
after  the  operation,  the  tube  be  broken,  there  will  be  found  at 
the  bottom  a  charcoal,  extremely  light,  and  the  inside  of  the 
tube  hung  round  about  half  way  up,  with  globules  of  mercury. 
If  instead  of  making  this  experiment  in  an  open  tube,  it  be 
made  in  a  close  vessel,  all  the  product  of  the  operation  may 
be  collected.  The  nature  of  these  products  demonstrate,  that 
this  precipitate  is  formed  of  muriate  of  mercury  at  minimum, 
and  animal  matter. 

The  apparatus  in  which  the  experiment  should  be  made, 
consists  of  a  retort  with  a  long  neck,  into  which  this  yellow 
body  is  to  be  introduced,  a  porcelain  tube  to  fit  on,  which 
passes  through  a  reverberating  furnace,  filled  with  charcoal. — 
This  tube  must  be  coated  on  the  outside  with  a  lute,  which  is 
capable  of  resisting  a  very  great  degree  of  heat :  a  simple  tube 
adapted  to  this  last,  which  has  its  other  end  plunged  in,  down 
to  the  bottom  of  a  bottle  fitted  with  two  necks,  containing 
^distilled  water,  to  the  height  of  about  two  lines  :  lastly,  a  safety- 
tube,  rising  from  the  bottle  with  two  necks,  and  communicat- 
ing by  means  of  its  curvatures,  with  the  inside  of  the  vessels 
placed  in  the  mercurial  trough.  The  apparatus  being 
mounted,  the  joints  must  be  all  completely  luted,  and  the  ope- 
ration may  proceed. 

Experiment. — Begin  by  making  the  porcelain  tube  red 
hot ;  the  air  of  the  apparatus  being  rarefied  by  the  caloric,  es- 
capes. The  retort  is  then  gradually  heated,  and  in  the  course  of 
a  short  time,  the  substance  contained  in  it  is  observed  to  swell ; 
it  becomes  turgid,  and  black  on  the  outside ;  gives  out  a  por- 
tion of  gas,  so  that  the  water  in  the  bottle  becomes  turbid. 

Tlie  products  of  this  operation  are — '1st,  Charcoal,  which 
remains  in  the  retort.  2nd,  Metallic  mercury,  volatilized  and 
adhering  to  the  sides  of  its  neck.    .3d,  Muriatic  acid,  contain- 
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ed  in  the  bottle  with  two  necks,  the  simple  tube,  and  the  neck 

of  the  retort.    4th,  In  short,  all  the  products  resulting  from 

decomposed  animal  substances,  at  an  elevated  temperature. 
Ninety  grains  of  this  precipitate  dry,  furnish  thirty  grains  of 
;  jnetallic  mercury,  four  grains  of  muriatic  acid,  and  fifty-six  grains 

of  animal  matter.  These  proportions  of  acid  and  mercury  being 
;  nearly  the  same  as  what  constitute  the  muriate  of  mercury  at 
n  minimum,  we  must  conclude,  that  in  reality  the  precipitate 
;  analyzed,  is  a  compound  of  that  salt  and  of  animal  matter.* 

Rationale.  The  albumine,  from  the  action  of  caloric,  is 
I  transformed  into  charcoal,  which  remains  in  the  retort,  and 
i  into  several  other  volatile  productions.  The  charcoal  acts 
.  upon  the  muriate  of  mercury  at  minimum,  and  transforms  it 
pi  into  metallic  mercury,  which  becomes  volatile,  and  adheres  to 
t  the  sides  of  the  glass,  and  into  carbonic  and  nluriatic  acid, 
p  which  pass  over. 

The  correctness  of  this  fact  besides,  may  be  put  out  of  all 
1  doubt,  by  the  following  experiment : — If  a  quantity  of  this 
B  same  precipitate  dry  and  finely  powdered,  be  made  to  boil  for 
)  half  an  hour  with  a  solution  of  caustic  alcoholized  potash,  it 
*  will  be  found,  that  a  muriate  of  potash  is  formed,  and  that  a 

>black  oxyde  of  mercury  is  deposited,  soluble  in  nitric  acid, 
A  with  which  it  forms  a  nitrate  of  mercury  at  minimum. 

It  is  evident,  that  in  this  operation,  the  potash  decomposes 

the  muriate  at  minimum,  by  virtue  of  the  superior  aflfinity  it  is 

.  endowed  with  for  the  muriatic  acid. 

•  The  metallic  mercury  is  easily  obtained  by  breaking  the  retort,  and 
l>  detaching,  by  means  of  a  glass  tube,  and  a  little  distilled  water,  hot,  what- 

ever  adheres  to  the  fragments;  if  the  liquid  obtained  be  left  to  settle,  the 
6 metallic  mercury  is  seen  to  subside  to  the  bottom.  In  order  to  determine 
I  the  quantity  of  muriatic  acid,  all  the  fragments  of  the  retort  must  be 
'treated  with  distilled  water,  the  simple  tube  completely  washed,  and  these 
»two  portions  of  fluid  must  be  united  to  that  contained  in  the  two-necked 

bottle;  it  must  then  be  precipitated  with  tlie  nitrate  of  silver.    This  salt 

gives  out  a  quantity  of  the  muriate,  which  makes  known  the  quantity  of 

the  muriatic  acid. 
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If,  instead  of  pouring  a  great  quantity  of  the  corrosive  subli- 
mate into  the  albumine,  a  very  small  quantity  only  be  put  in,  the 
fluid  becomes  turbid,  milky,  and  throws  down  no  precipitate, 
till  after  the  expiration  of  several  hours.  If  this  be  filtered, 
the  white  precipitate  of  which  we  have  just  given  the  history, 
is  obtained,  and  a  fluid  perfectly  limpid  passes  through,  which 
is  no  other  than  the  albumine,  retaining  in  solution  a  portion  of 
the  precipitate. 

When  a  less  quantity  of  albumine  is  employed  than  in  the 
foregoing  case,  the  same  appearances  take  place,  with  this 
slight  diff'erence,  that  the  filtered  liquid  is  composed  of  the 
precipitate  dissolved  in  the  albumine,  and  of  a  certain  quan- 
tity of  corrosive  sublimate.  In  fact,  it  turns  the  tincture  of 
tournesol  red,  and  the  syrup  of  violets  green ;  it  gives  black 
precipitates  to  the  hydro-sulphurets ;  it  acts  upon  a  plate 
of  copper  precisely  as  the  corrosive  sublimate ;  it  gives  a 
white  precipitate  on  the  addition  of  more  albumine,  and  in 
that  case  contains  no  more  muriate  at  maximum.  To  these 
experiments,  which  prove  the  existence  of  corrosive  sublimate, 
we  may  add  those  which  demonstrate  the  presence  of  albu- 
mine. The  nitric  acid  produces  a  white  precipitate ;  the 
solution  of  corrosive  sublimate  separates  from  it  instantly 
white  flakes ;  lastly,  it  is  coagulated  by  the  action  of  caloric^ 
or  only  rendered  opaque,  according  as  the  quantity  of  albumine 
is  more  or  less  considera  ble.  | 

From  these  experiments  it  must  be  concluded,  that  tha 
albumine,  thus  combined  with  the  precipitate,  can  form  a| 
soluble  body  with  the  corrosive  sublimate.  N 

51.  If,  into  a  solution  of  corrosive  sublimate,  concentrated! 
and  boiling,  be  poured  gelatin  dissolved,  and  of  the  same 
temperature,  the  liquor  preserves  its  transparency;  but  in 
proportion  as  it  grows  cold,  it  appears  to  become  turbid,  and 
to  let  fall  an  abundance  of  white,  solid,  gluey,  and  gelatinou^ 
parts,  which  disappear,  as  well  as  the  thickness  of  the  fluidiw 
whenever  the  heat  is  again  raised  to  the  degree  of  ebuUitionn 
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If,  instead  of  attempting  it  by  heat,  a  concentrated  solution 
of  gelatin,  at  the  ordinary  temperature,  be  mixed  with  a  con- 
centrated solution  of  corrosive  sublimate,  the  same  turbidness, 
and  the  same  sediment,  will  be  observed,  and  the  liquor,  as  in 
the  last  experiment,  regains  its  transparency  on  being  exposed 
to  the  action  of  heat.  The  same  phenomena  take  place,  if 
the  jelly,  arising  from  a  solution  of  isinglass  made  hot,  and 
afterwards  cooled,  be  dissolved  in  cold  water.  If  this  liquor, 
I  hot  and  transparent,  be  left  to  itself,  it  will  be  seen,  that  it  will 
I  no  more  become^  turbid  by  cooling.  At  the  end  of  some 
days,  small  white  flakes  are  seen  to  attach  themselves  strongly 
to  the  sides  of  the  vessel,  or  to  rise  to  the  surface  of  the 
liquor,  and  swim  in  a  kind  of  froth  which  forms  there.  These 
flakes  laid  upon  the  fire,  give  out  a  smell  similar  to  horn 
which  is  burning :  being  washed  with  the  alcoholized  potash; 
they  instantly  grow  black,  and  furnish  a  black  oxyde  of  mer- 
cury, while  at  the  same  time  muriate  of  potash  is  formed. 
From  these  circumstances  we  may  conclude,  that  the  solution 
of  gelatin  produces  on  the  corrosive  sublimate  the  same  kind 
of  decomposition  that  the  albumine  does ;  that  is  to  say,  it 
transforms  it  into  muriate  of  mercury  at  minimum,  which 
enters  into  combination  with  a  portion  of  animal  matter. 
This  triple  body  may  be  obtained  very  easily,  by  boiling  for 
an  hour  the  two  concentrated  solutions  of  gelatin  and  subli- 
mate. The  sides  of  the  phial  will  be  hung  round  with  a 
gluey  coating,  which  partly  becomes  detached,  under  the  form 
of  membranaceous  filaments,  and  which  are  nothing  but  the 
body  of  w  hich  we  have  just  been  speaking.  It  is  unnecessary 
to  observe,  that  in  heating  this  body  when  dried,  metallic 
mercury  will  be  procured. 

52.  Osmazome  being  dissolved  in  water,  and  added  to  cor- 
rosive sublimate,  gives  a  precipitate  of  a  reddish  yellow, 
which  becomes  red  on  desiccation.  This  precipitate  heated 
in  a  glass  tube,  furnishes  metallic  mercury,  and  the  animal 
matter  is  decomposed. 
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53.  The  solution  of  sugar  of  milk  is  not  rendered  turbid  by 
the  corrosive  sublimate. 

54.  The  case  is  the  same  with  the  resinous  matter  of  the 
bile,  dissolved  in  boiling  water,  and  filtered  after  cooling. 

55.  The  solution  of  Picromel  does  not  at  all  disturb  that 
of  corrosive  sublimate  ;<  however,  at  the  end  of  some  days,  a 
whitish  precipitate  is  formed,  which  is  gluey,  and  in  small 
quantity. 

56.  If  a  portion  of  fibrin,  or  a  piece  of  flesh,  be  added  to 
an  aqueous  solution  of  corrosive  sublimate,  a  white  precipitate 
is  instantly  observed  to  be  formed,  which  is  no  other  thing 
than  the  muriate  of  mercury  at  minimum  ;  the  flesh  loses  the 
solidity  of  its  parts,  and  becomes  friable.*  The  liquor  turns 
the  syrup  of  violets  red,  instead  of  green  ;  which  proves  that 
it  contains  a  free  acid ;  a  chemical  analysis  shews  it  to  be  the 
muriatic  acid,  consequently  the  corrosive  sublimate  has  been 
decomposed  by  the  animal  fibre. 

57.  A  concentrated  solution  of  the  corrosive  sublimate 
brought  into  contact  vvith  a  large  quantity  of  milk,  produces 
no  visible  change.  However,  the  colour  of  the  precipitates 
formed  by  the  different  re-agents,  will  only  be  the  same,  while 
the  salt  is  free  from  mixture  of  any  kind.  If  one  drachm  of 
the  concentrated  solution  of  corrosive  sublimate  be  added  to 
14  drachms  of  milk,  the  liquid  becomes  of  a  sky  blue  colour ; 
with  the  syrup  of  violets,  of  a  blackish  gray  ;  witii  caustic  pot- 
ash, yellow ;  passing  afterwards  to  blue  with  the  prussiate  of 
potash,  black  with  the  hydro-sulphuret  of  ammonia,  and  a 
plate  of  copper  immersed  in  it  undergoes  the  same  changes  as 
with  the  solution  of  sublimate.  '  ! 

The  same  phenomena  will  be  observed  with  a  mixture  of 
three  drachms  of  milk;  and  one  drachm  of  the  concentrated!  i 
solution  of  the  salt.    If  seven  or  eight  parts  of  this  solution, 
and  one  part  of  milk  be  employed,  a  white  coagulum  isjji 

♦Essay  on  the  Causticity  of  Metallic  Salts,  by  M.  Bcthollet,  Memoir 
read  in  1779.   Vide  Academie  des  Sciences,  1780. 
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instantly  formed,  which  collects  together,  and  over  it  floats  a 
liquor  extremely  clear.    This  coagulum  washed,  is  easily  dis- 
^  solved  in  the  milk,  which  circumstance  accounts  for  the  im- 
possibility of  obtaining  it  when  only  a  small  quantity  of  subli- 
mate is  employed.    When  dried  upon  the  filter,  it  is  solid,  of 
i  a  yellow  colour,  not  very  hard,  unalterable  by  the  air,  and  in- 
-  soluble  in  water.    On  being  heated,  it  gives  out  metallic 
mercury,  and  when  submitted  to  analysis,  it  is  found  to  be 
'  formed  of  muriate  of  mercury  at  minimum,  and  of  the  caseous 
i  and  butyraceous  parts  of  milk. 

58.  Ordinary  soup,  filtered  and  perfectly  limpid,  mixed 
vwith  a  small  quantity  of  corrosive  sublimate  in  solution,  be- 
c  comes  slightly  turbid,  without  giving  any  precipitate.  The 
!p  plate  of  copper,  the  syrup  of  violets,  the  prussiate  of  potash, 
rthe  ammonia,  the  nitrate  of  silver,  and  the  hydro-sulphurets, 
if  produce  the  same  eifects  in  this  mixture  as  in  the  solution  of 
i:  corrosive  sublimate.  But  it  is  not  the  same  with  respect  to 
•  die  caustic  potash  in  solution,  and  the  lime-water.  The  first 
c  of  these  alkalies  throws  down  a  white  precipitate,  or  a  gray,  or 
J  a  red  one,  instead  of  a  yellow,  as  would  be  the  case,  if  there 
•■was  an  excess  of  corrosive  sublimate.  Lime-water  produces 
ilia  this  mixture  a  precipitate  of  a  dirty  white  colour,  or  else  a 
•white  slightly  tinged  with  yellow. 

If,  instead  of  the  above  experiment,  five  or  six  parts  of 
c  corrosive  sublimate  be  mixed  with  one  part  of  broth,  a  white 
jprecipitate  is  instantly  obtained,  extremely  heavy,  full  offtakes, 
kand  which  collects  easily  together.  This  precipitate  dried  is 
a  of  a  grayish  colour,  extremely  hard,  brittle,  unchangeable  by  the 
iVLir,  and  insoluble  in  water.  Being  heated  in  a  small  glass  tube, 
tit  gives  out  metallic  mercury,  and  the  various  productions  fur- 
mished  by  animal  matter  when  submitted  to  the  action  of 
scaloric.  If  treated  by  potash,  and  distilled  water,  it  becomes 
i. decomposed,  and  a  black  oxyde  of  mercury  is  obtained  with 
I  muriate  of  potash,  which  proves  that  it  contains  muriate  at 
ipiinimum,  and  consequently  that  the  broth  possesses,  like  all 
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other  auimal  substances,  the  power  of  converting  the  corrosive 
sublimate  into  mercurius  dulcis. 

59.  If  one  part  of  human  bile,  diluted  with  an  equal  bulk 
of  water,  be  added  to  a  tenth  of  the  concentrated  solution  of 
corrosive  sublimate,  a  precipitate  of  a  yellow  colour,  inclining 
to  red,  will  be  obtained  in  tolerable  abundance.  The  same 
thing  will  take  place  if  the  bile  be  diluted  with  twenty  times 
its  bulk  of  distilled  water,  only  in  this  l^st  case,  the  pre- 
cipitate takes  more  time  to  collect  together.  If  put  on  a 
filter  and  dried,  it  appears  in  the  form  of  a  reddish  powder, 
composed  of  animal  matter,  and  of  muriate  of  mercury  at 
minimum :  so,  likewise,  by  the  action  of  heat,  it  furnishes 
metallic  mercury. 

It  sometimes  happens,  that  no  precipitate  is  formed  from 
the  combination  of  bile  and  sublimate  in  the  proportions  just 
meutioaed.  This  phenomenon  depends  on  the  different  prin- 
ciples that  may  be  found  in  the  bile,  the  alterations  of  which, 
though  little  known,  vary  ad  infinitum.  Nevertheless,  if  this 
transparent  mixture  be  left  to  itself,  it  becomes  turbid  after 
^  certain  time,  and  the  corrosive  sublimate  is  reduced  to  the 
state  of  muriate  at  minimum,  which  is  precipitated  with  a 
portion  of  animal  matter. 

M.  Marc,  in  a  medico-legal  consultation,  reports,  that  it 
mixture  made  by  one  grain  of  sublimate,  and  one  drachm  of 
bile,  dissolved  in  an  ounce  of  water,  did  not  fujnish  any  pre- 
cipitate, either  withi  the  ammonia,  or  with  potash,  notwith- 
standing these  alkalies  precipitated  a  solution  made  with  tlu 
same  quantity  of  sublimate,  without  bile.  An  alkaline  sul- 
"  phuret  and  lime-water,  precipitat€d  a  solution,  in  which  the 
alkalies  did  not  produce  the  slightest  degree  of  turbidness. 
I  have  often  repeated  these  experiments,  and  always  with  ihe 
same  results.  It  is  easy  to  perceive  how  important  these  facts 
are  in  determining  cases  of  poison  by  corrosive  sublimate. 
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ACTION  OF  CORROSIVE  SUBLIMATE  TAKEN 

INTERNALLY. 

60.  The  corrosive  sublimate  administered  internally,  in  a 
>  very  small  dose,  for  instance,  the  eighth  of  a  grain,  produces 
1  a  temporary  excitement  of  the  alimentary  canal,  of  the  organs 
t  concerned  in  the  circulation,  and  in  several  of  the  secretions. 
1  TTie  local  phenomena  it  produces  are  not  very  evident,  if  we 
e  except  a  sense  of  heat,  and,  as  it  were,  a  nipping  in  the  stomach. 

If  the  dose  of  this  salt  be  a  little  stronger,  and  especially  if 

I  the  use  of  it  has  been  too  long  continued,  it  gives  rise  to 
i  cholics  and  vomitings.    The  salivary  glands  inflame,  and  be- 

II  come  very  painful.  The  saliva,  which  is  secreted  in  too  great 
|(  quantity,  becomes  acrid,  corrosive,  and  of  an  infectious  smell ; 
t  the  tongue  and  gums  swell,  and  present  spreading  ulcers, 
I  extremely  painful ;  the  teeth  begin  to  grow  black,  and  loose? 
I  they  fall  out,  and  their  loss  is  sometimes  followed  by  that  of 
]t  the  bones  of  the  palate,  or  maxillae ;  the  breath  becomes  fetid ; 
|i  the  face  and  whole  head  swelled ;  which  renders  deglutition 

0  and  respiration  difficult ;  the  voice  is  suppressed,  or  else 

1  resembles  a  lowing.  Cardialgia,  dyspepsia,  diarrhoea,  dysen- 
't  tery,  various  inflammations,  dyspncea,  hoemoptysis,  phthisis 
}  pulmonalis ;  very  violent  pains  in  the  muscles,  tendons, 
i  or  joints ;  tremors  of  the  limbs,  paralysis,  tetanos,  mania,  and 
c  death,  may  possibly  be  the  result  of  the  improper  use  of  this 
«  substance.  In  this  case  the  corrosive  sublimate  is  absorbed, 
s  and  it  is  possible  that  it  may  even  change  its  nature,  in  such 
r  manner  as  to  appear  under  the  form  of  globules,  in  the  large 
(  cavities  of  the  body,  in  the  viscera,  in  the  joints,  in  the  bones, 
v  in  the  sheaths  of  the  tendons ;  as  has  been  proved  by  a  number 
r  of  authentic  facts.* 

*  Miscellanea  Medico-Physica,  Academic  Naturae  Curiosorum  Ger- 
•  maniae,  annus  primus,  obs.  81.  scholion. 

Rosini  Lentilii  Miscellanea  Medico-Practica,  p.  74,  Ulmiae,  1698. 
Wepferi  Observationes  Anatomicae,  p.  503. 
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61.  When  administered  in  a  large  dose,  it  acts  as  a  violent 
poison,  gives  rise  to  the  most  serious  accidents,  and  produces 
death  in  a  very  short  space  of  time.  In  what  manner  does 
this  poisonous  substance  produce  its  effects;  and  which  of  our 
organs  first  feels  its  fatal  operation  ? 

Amongst  the  authors  who  have  attempted  to  resolve  these 
difficult  questions,  the  first  deserving  our  attention  are  Dr., 
Lavort,  physician  of  the  Ecole  de  Paris,  and  Mr,  Brodie, 
an  English  physiologist.  We  shall  give  the  result  of  their, 
labours,  adhering  principally  to  those  of  Mr.  Brodie,  which 
appear  to  us  the  most  decisive.* 

62.  This  physiologist  is  of  opinion,  that  the  sublimate  in- 
troduced into  the  stomach,  exerts  a  corrosive  action  on  that 
viscus ;  that  this  action  is  extended,  by  sympathy,  to  the  heart 
and  the  brain,  and  that  death  is  the  result  of  the  suspension 
of  the  functions  of  these  two  organs  so  essentially  necessary  to 
life.    He  supports  his  opinion  on  the  following  experiments. 

Experirhent  1st.  Mr.  Brodie  injected  into  the  stomach  of 
a  rabbit,  by  means  of  an  elastic  gum  catheter,  six  grains 
of  corrosive  subliti\ate,  dissolved  in  six  drachms  of  dis- 
tilled water.  Three  minutes  after  the  injection,  the  animal, 
without  the  least  previous  suffering,  became  insensible,  ex- 
perienced some  convulsive  movements,  and  died  four  minutes 
and  a  half  from  the  time  of  the  injection.  After  death,  a 
trembling  of  the  voluntary  muscles  was  observed,  which  con- 
tinued for  some  time.    On  opening  the  thorax,  the  heart  was 

Turqiiet  de  Mayerne,  la  Pratique  ile  Mddecine,  cviii.  p.  61,  an.  1693. 

Laborde,  Journal  de  M6decine,  torn.  1,  p.  37, 1778. 

M.  Pickel,  professor  of  chemistry  at  Wurtsburg,  obtained  metallic  mer- 
cury on  distilling  the  brain  of  a  person  who  had  been  long  taking  mercurial 
preparations. 

*  Considerations  Medicales  sur  le  Muriate  de  Mercuric  sur  Oxygen6 
These  soutenou  le  22  Thermidor,  an.  10  (1802). 

Further  Experiments  and  Observations  on  the  action  of  Poisons  on  the 
animal  systems,  by  B.  C.  Brodie,  read  February  27tb,  1812.  (Philosophical 
Transactions). 
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found  without  the  least  movement,  and  the  blood  coritained 
in  the  left  side  of  this  viscus  of  a  scarlet  colour.  The 
stomach,  which  was  greatly  distended,  contained  in  its  cardiac 
portion  the  food  taken  by  the  animal,  diluted  with  the  injected 
fluid.    The  part  next  the  pylorus  contained  some  hard  solid 
^  substances.    In  the  middle  of  this  viscus  there  was  a  strong 
:  muscular  contraction,  which  had  prevented  the  passage  of  the 
;  fluid  from  the  upper  to  the  lower  part  of  it.    The  mucous 
!  lining  of  this  latter  portion  was  in  its  natural  state,  but  that 
'  belonging  to  the  cardiac  portion  was  of  a  brownish  gray 
colour,  and  was  easily  torn.    In  some  places  its  texture  was 
.  completely  destroyed,  in  such  a  manner  as  to  resemble  a 
fpulp. 

Experiment  2nd.  A  scruple  of  corrosive  sublimate  dissolved 
u  in  six  drachms  of  distilled  water,  was  injected  into  the 
»  stomach  of  a  full  grown  cat :  five  minutes  after  the  animal 
I  had  two  vomitings,  was  very  uneasy,   suifered  much,  but 
»  was  motionless :  the  pupils  of  the  eyes  were  dilated.  Twenty- 
i  five  minutes  from  the  time  of  the  injection,  some  convulsive 
» movements  of  the  voluntary  muscles  came  on,  and  it  died. 
]  On  opening  the  thorax  immediately  after  the  death  of  the 
u animal,  the  heart  was  observed  to  contract,  but  very  feebly. 
fThe  stomach  was  perfectly  empty ;  the  whole  surface  pf  its 
t  mucous  coat  exhibited  a  brown  gray  colour ;  its  texture  was 
ifdestroyed,  and,  as  in  the  preceding  experiment/  it  tore  and 
fseparated  from  the  muscular  coat  with  great  facility :  that 
iwhich  forms  a  part  of  the  first  quarter  of  the  duodenum  pre- 
Bsented  a  similar  alteration,  but  less  decided. 

Experiment  Sd.  The  same  quantity  of  corrosive  sublimate 
was  injected  into  the  stomachs  of  a  rabbit  and  cat,  dead.  The 
alteration  of  the  mucous  membrane  was,  as  nearly  as  pos- 
sible, the  same  as  what  we  have  just  described. 

Mr.  Brodie  concludes,  from  these  experiments.  Firstly, 
^at  the  sublimate  being  dissolved  and  introduced  into  the 
atomach,  corrodes  the  portion  of  membrane  upon  which  it 
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rests.  Secondly,  That  the  brain  and  heart  are  affected ; 
which  explains  the  convidsions,  the  immobility,  the  state 
of  the  pulse,  and  the  sudden  cessation  of  the  motion  of  this 
latter  viscus.  Thirdly,  that  the  lungs  &re  no  way  interested  ; 
since  the  blood  on  the  left  side  of  the  heart  preserves  its  scar- 
let colour. 

The  English  physiologist  does  not  hesitate  to  conclude, 
that  the  lesions  of  these  two  essential  organs  are  the  immediate 
cause  of  death  ;  because  the  inflammation  of  the  stomach  could 
not  pi'oduce  it  so  suddenly.  He  is  of  opinion,  that  these  two 
organs,  connected  by  such  numerous  nervous  ramifications 
with  the  stomach,  are  affected  by  sympathy.  It  appears 
to  him  impossible,  considering  the  state  in  which  the  mu- 
cous membrane  of  the  stomach  is  found,  to  conceive  that 
the  poison  should  be  absorbed  and  carried  into  the  circula- 
tion. 

63.  M.  Lavort,  rejecting  all  idea  of  the  absorption  of  cor- 
rosive sublimate,  had  already  given  some  opinions  on  this  sub- 
ject* "  Supposing,"  says  he  "  part  of  the  oxygenated  muriate 
"  of  mercury  to  have  passed  into  the  channels  of  the  circula- 
"  tion,  and  calculating  the  effects  which  this  salt  ought  to  pro- 
"  duce  on  the  fluids  with  which  it  mixes,  by  the  action  it  ex- 
"  erts  upon  the  solids  which  come  under  its  influence,  it  will 

appear  how  sudden  the  death  ought  to  be  which  would 
"  succeed  such  an  inoculation.  In  short,  it  was  easy  to  de- 
"  monstr^te  by  daily  observation  and  experiments  made  upon 
"  living  animals,-  that  the  smallest  quantity  of  an  acrid  fluid, 
"  or  even  of  a  fluid  slightly  acid,  introduced  into  the  vessels  of 

an  animal,  induces  death  with  an  extreme  celerity.  But  it 
"  is  necessary  to  note,  particularly  in  these  instances,  that  the 
"  symptoms  which  precede  and  which  produce  death,  are  not 
"  at  all  like  those  induced  by  the  oxygenated  muriate  of  nier- 
"  cury,  when  externally  applied.  Many  animals  that  I  have  wit- 

nessed  submitted  to  tliese  experiments,  have  never  survived 
"  beyond  a  few  minutes  from  the  injection  of  the  fluid.  In 
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"  some,  death  has  succeeded  so  suddenly,  that  we  have  not 
"  been  able  to  lay  hold  of  any  of  the  symptoms  which  pre- 
"  ceded  it.  Almost  all  of  them  have  passed  from  life  to 
"  death  in  a  manner  so  little  sensible,  that  though  they  were 
under  our  eyes,  we  had  great  difficulty  in  distinguishing 
"  the  change.  Immediately  after  the  operation,  the  animal 
"  fell  into  a  state  of  torpor,  the  eyes  closed,  the  breathing  gra- 
"  dually  subsided,  the  motion  of  the  heart  became  impercep- 
"  tible,  and  it  expired  without  shewing  the  slightest  signs  of 
«  pain." 

"  If  this  species  of  death  be  compared  with  that  resulting 
from  the  external  application  of  oxygenated  muriate  of 
"  mercury  ;  if  the  accidents,  which  in  both  cases  precede  and 
"  produce  death,  be  examined  together,  we  cannot  avoid  be- 
ing  struck  with  the  little  analogy  that  exists  between  them. 
'  *'  In  the  first  kind  of  death,  sensibility  appears  extinct,  the 
'  *'  animal  goes  off  without  giving  any  sign  of  pain.    In  the 
'  "  second,  sensibility  is  increased  to  the  very  highest  degree,  and 

*  **  the  animal  expires  in  the  most  excruciating  torments.  On 

*  one  hand  we  see,  spasms,  convulsions,  cold  sweats,  delirium, 
'  and  all  that  long  series  of  symptoms  which  characterize 
'  "  lesion  of  the  nervous  system.    The  other  state  is  conspicu- 

*  "  ous  for  coma,  torpor,  insensibility ;  and  we  may  affirm,  that 
'  "  if  in  both  instances  there  exists  a  lesion  of  the  nervous  sys- 

*  "  tem,  it  is  at  least  in  a  manner  diametrically  opposite  to  one 
'  "  another." 

SYMPTOMS  PECULIAR  TO  POISONING  BY 
CORROSIVE  SUBLIMATE. 

64.  We  shall  commence  by  giving  a  report  of  some  obser- 
\  vations  on  poisoning  by  this  salt,  in  order  to  be  the  better  able 
t  to  trace  the  general  symptoms. 

OBSERVATION  I. 

M.  B.  a  merchant  of  Liege,  aged  thirty  years,  of  a  bili- 

E  2 


52 


ous  temperament,  robust  constitution,  who  bad  never  felt 
any  indisposition,  came  to  Paris  to  settle  some  business  with 
M.  D  ,  at  whose  house  he  lodged.  On  the  fith  of  August, 
1813,  he  was  attacked  without  any  apparent  cause,  with  a 
looseness,  which  coniinueil  three  days,  and  which  was  success- 
fully treated  with  ipecacuanha.  On  the  13th  of  the  same 
month  he  appeared  perfectly  recovered.  On  that  day  the  heat 
M'as  very  great,  and  M.  B.  being  very  thirsty,  about  three 
o'clock  in  the  afternoon,  returning  to  his  lodgings,  took  a  quan- 
tity of  a  certain  spirituous  and  limpid  liquor,  contained  in  a 
bottle  without  any  label.*  The  disagreeable  flavour  of  this 
drink  produced  in  M .  B,  so  great  a  fear  of  the  imminent  dan- 
ger into  which  he  had  brought  himself,  that  he  instantly  left 
off  drinking,  spit  out  all  that  remained  in  his  mouth,  and  broke 
the  bottle  in  pieces,  in  which  there  still  remained  a  small  por- 
tion of  the  fluid.  Unfortunately  M.  B.  had  swallowed  part  of 
it.  A  constriction  of  the  throat,  and  excruciating  pains  in  the 
epigastric  regiorj  were  the  first  symptoms  which  made  their  ap- 
pearance. 1  was  instantly  sent  for,  and  arrived  at  fifty  minutes 
after  four.  I  was  told  thnt  he  had  vomi'ed  a  great  quantity 
of  a  gree:iish  matter,  bitter,  but  not  at  all  bloody ;  and  that 
he  had  had  three  stools.  I  found  him  in  the  following  con- 
dition. 

Lying  on  the  back,  face  red,  swelled,  and  animated ;  th 
eyes  were  sparkling,  and  possessed  of  great  mobility,  the  pupils 
contracted,  the  conjunctiva  slightly  injected,  the  Hps  dry^ 
chapped,  and  of  a  natural  colour,  the  tongue  slightly  moist 
and  covered  with  a  yellowish  coat.  The  excruciating  paini 
extended  themselves  over  the  whole  course  of  the  alimentar; 
canal,  and  were  particularly  severe  in  the  plinrynx ;  the  abdo- 
men was  tumefied  and  painful,  especially  when  pressed.  Tin 

*  I  assured  myself  that  this  bottle  contained  corrosive  sublimate  dissolvr 

in  alcohol,  the  remains  of  a  composition  Mr.  U  ,  his  friend,  ha 

employed  some  days  before  for  a  venereal  affection.    Mr.  B  had  i: 

knowledge  of  the  nature  of  thii  composition. 
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vomiting  had  ceased  for  some  moments,  but  the  alvhie  dis- 
charge continued ;  the  stools  were  not  very  copious,  and  of  a 
bilious  appearance ;  the  pulse  regular,  small,  and  tight,  beat  a 
hundred  and  twelve  strokes  in  the  minute ;  the  heat  of  skin 
was  intense  and  pungent,  especially  on  the  forehead  ;  respira- 
tion difficult;  urine  scanty,  rendered  with  difficulty,  and  of  a 

i  red  appearance.  His  answers  were  given  slowly,  and  with 
difficuhy,  great  tendency  to  fainting  frorti  time  to  time,  con- 
vulsive motions  of  the  muscles  of  the  face,  arms,  and  legs, 

a  and  continual  cramps  in  all  the  limbs.  ("  Six  pints  of  water 
\  beat  up  with  whites  of  eggs,  given  by  a  glass  at  a  time,  at 
short  intervals,  twenty  leeches  to  the  epigastric  region,  which 
»  were  applied  at  five  o'clock  precisely,  and  two  cooling  emol- 
|!  lient  glysters.") 

At  half  past  five,  evidently  better.  He  had  taken  the  whole 
I  quantity  of  drink  prescribed  ;  had  vomited  much,  and  had  four 
s  stools.  ("  Four  pints  of  decoction  of  linseed,  given  a  glass  at 
:  a  time.    Impossible  to  apply  fomentation,  on  account  of  the 

ii  great  tenderness  of  the  belly.") 

\      At  six  o'clock  fresh  vomitings,  cessation  of  cramj>s  and  of 
(  evacuations ;  pulse  only  a  hundred,  and  of  the  same  character 
|s  as  before ;  other  symptoms  as  before ;  great  desire  to  talk  of  all 
k  that  had  happened  to  him.    At  nine  o'clock  a  very  imperfect 
p  sleep.    At  twelve  complained  of  a  smarting  sensation  near  the 
r  bottom  of  the  rectum.    Stools  abundant  and  bloody ;  sharp 
'  pains  in  the  arch  of  the  colon ;  pulse  still,  small,  and  tight ; 
I  beats  a  hundred  and  fifteen.    ("  Ten  leeches  on  the  course  of 
'  the  descending  portion  of  the  colon,  three  pints  of  water  satu- 
rated  with  gum,  two  emollient  glysters  prepared  with  half  a 
i  drachm  of  laudanum.")  Fresh  vomitings,  four  stools  much  less 
b  bloody,  an  almost  sudden  cessation  of  the  pain ;  evidently 

)  better ;  inclination  to  sleep. 

The  14th,  at  eight  in  the  morning,  (second  day  of  the  dis- 

I  ease,)  abdomen  little  swelled,  arid  less  painful ;  tongue  moist ; 

<no  inclination  for  stools  or  vomiting;  anus  slightly  painful ; 
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pulse  expanding  a  little,  and  beats  only  at  ninety-six ;  skin 
cooler ;  face  less  red  ;  limbs  a  little  stiff ;  no  convulsive  move- 
ment; senses  and  intellectual  faculties  perfect.  ("  An  anti- 
spasmodic draught  made  with  two  ounces  of  orange  flower- 
water,  two  ounces  of  peppermint-water,  thirty  drops  of  the 
anodyne  mineral  liquor,  and  an  ounce  and  a  half  of  syrup  of 
orange-rind,  four  pints  of  decoctions  of  linseed,  to  take  in  the 
course  of  the  day ;  three  emollient  and  narcotic  glysters,  at 
the  intervals  of  two  hours.")  Fresh  vomiting,  fresh  alvine 
evacuations,  without  blood,  which  have  greatly  relieved  the 
patient.  In  the  evening  art  exacerbation,  pulse  an  hundred 
and  six,  greater  heat  of  skin,  without  increase  of  the  pains. 
("  Gum  water,  oily  julep,  emollient  and  narcotic  glister.")  | 
The  15th,  in  the  morning  (third  day  of  the  disease);  the  pa- 
tient feels  himself  much  better,  has  slept  during  part  of 
the  night ;  he  no  longer  despairs ;  he  takes  pleasure  in  | 
talking  of  the  danger  he  was  in ;  asked  for  food ;  tongue 
moist,  pains  diminished,  great  debility,  pulse  nearly  in  its 
natural  state.  ("  Barley-water,  soup,  anti-spasmodic  draught, 
emollient  fomentations.")  The  evening,  in  the  same  condi- 
tion. The  l6th,  in  the  morning,  (fourth  day  of  the  disease,) 
the  patient  has  slept  tolerably  well,  and  only  complains  of 
slight  pains,  and  of  no  long  continuance,  in  the  epigastric 
region ;  appetite  good.  ("  Barley-water  and  soup.")  The 
17th  and  the  18th  in  the  same  condition.  The  IQth  the 
pains  nearly  gone ;  he  has  been  allowed  soup  twice.  The 
21st  and  22d,  convalescent.  The  30th,  he  is  in  very  good 
health,  and  is  set  out  for  his  own  country.  ||4 
Whoever  pays  the  least  attention  to  the  commencement  of  T 
this  disease,  will  perceive  how  easy  it  would  be  to  confound 
it  in  the  first  instance  with  cholera  morbus.  In  fact,  the  teni- 
perarnent  of  the  patient,  the  bilious  affection  with  which  he 
had  been  attacked  a  few  days  before,  the  bilious  vomiting  aud 
stools,  free  from  blood,  the  convulsions,  and  the  cramps  in 
the  limbs,  whilst  the  heat  of  the  atmosphere  was  very  great 
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all  these  tilings  might  have  induced  a  belief  that  such  a:  dis- 
ease existed.  However,  this  narrative  of  the  case,  the  chemi- 
cal analysis  of  the  fluids  vomited,  the  avowal  of  the  patient 
himself,  prove  to  a  demonstration  the  existence  of  poison. 
The  disease  with  which  Mr.  B.  was  attacked  was  a  real 
phlegmasia  of  the  mucous  membrane  of  the  intestines,  and  of 
the  peritoneum,  complicated  with  a  bilious  affection,  the  deve- 
lopement  of  which  was  owing  to  the  presence  of  the  corrosive 
sublimate,  and  particularly  to  the  predisposition  of  the  patient. 

It  is  of  the  utmost  importance  that  the  medical  practitioner 
should  never  lose  sight  of  the  analogy,  I  might  even  venture  to 
sky,  the  perfect  similarity  that  exists  between  the  symptoms 
produced  by  certain  poisons,  and  those  which  constitute  several 
spontaneous  diseases.  Ignorance  of  this  part  of  medicine  may 
lead  the  person  called  on  to  determine  in  cases  of  poison,  into 
the  most  serious  errors. 

OBSERVATION  II.* 

A  man,  tolerably  robust,  and  of  a  sanguineous  temperament, 
40  years  of  age,  about  ten  o'clock  at  night,  took,  no  one  knows 
why,  the  remainder  of  some  corrosive  sublimate  which  he  had 
in  the  house  for  the  purpose  of  destroying  rats.  The  dose  was 
not  small.  He  dissolved  this  poison  in  some  beer.  The 
moment  he  had  swallowed  it,  the  mouth,  oesophagus,  and 
stomach,  experienced  its  caustic  etfects.  In  a  short  time, 
inflammation  of  the  mouth,  an  acrid  and  burning  heat  at  the 
region  of  the  stomach,  with  rending  pains,  succeeded  to  the 
first  impression  of  the  corrosive  sublimate,  and  extended 
rapidly  to  the  whole  of  the  intestinal  canal,  with  pains  equally 
horrible  as  those  at  the  stomach.  Soon  after  the  face 
swelled  greatly,  and  became  of  a  deep  crimson.  The  eyes 
were  sparkling,  and  the  breathing  very  difficult.  He  felt  great 
anxiety  of  the  prascordiae,  with  inquietude  and  continual 
tossings.    Tlie  pulse  was  small,  and  indicated  fever.  Six 

*  This  observation  was  collected  by  Messrs.  Dumonceau  and  Planchon. 
It  has  been  extracted  from  the  Journal  de  Medccine,  1.  xlix.  page  So. 
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grains  of  emetic  tartar  were  given  at  first  in  a  glass  of  water : 
little  vomiting  resulted  from  it,  but  the  pains  were  greatly  in- 
creased.   In  tliis  state  of  perplexity  a  drachm  of  theriaca  was 
administered  to  the  patient,  which  produced  no  calm.  The 
poison  was  making  rapid  progress,  and  M.  Dumonceau  was 
sent  for  without  delay,  who,  on  sight  of  the  case,  prescribed 
hastily  a  drachm  of  the  salt  of  wormwood  in  a  glass  of  water, 
in  order  to  decompose  the  two  metallic  salts,  especially  the 
corrosive  sublimate ;  to  this  he  added  incrassating  and  inspis- 
sating medicines.    I  was  called  in,  and  could  not  but  approve 
the  medicines  prescribed  by  my  colleague  Mr.  Dumonceau, 
and  we  agreed  to  persist  in  them.    The  excruciating  pains, 
however,  returned  at  intervals  Vvith  great  violence,  and  seemed 
to  announce  a  corrosion  of  the  internal  membrane  of  the 
stomach  and  bowels.    Jt  had,  in  fact,  taken  place.  The 
patient  was  passing  bloody  stools.    Nevertheless,  by  the  use 
of  the  "  sal.  absinth."  two  drachms  at  a  dose,  dissolved  in  the 
decoct,  incrassaut.  of  Fuller,  (after  having  taken  a  drachm,  at 
twice,  at  the  interval  of  a  few  instants,)  he  found  a  very 
evident  relief.    Although  the  pains  returned  again  from  time 
to  time  with  great  violence,  they,  nevertheless,  subsided  by 
little  and  little,  insomuch,  that  the  next  morning  a  calm  had 
succeeded  to  the  storm.    All  the  alarming  symptoms  had  sub- 
sided, but  there  remained  a  painful  sensation  along  the  whole 
of  the  intestinal  canal,  and  a  general  sense  of  weakness  of  the 
body  which  had  sustained  so  rude  a  shock. 

OBSERVATION  III. 

A  child,  two  years  and  a  half  old,  had  entered  by  stealth 
into  a  goldsmith's  shop,  swallowed  eight  grains,  or  thereabouts, 
of  corrosive  sublimate.  In  a  very  short  time  it  felt  violent 
gripings,  the  belly  swelled,  and  aq  abundant  salivation  ensued. 
Dr.  Sigismuud  Konig  administered  an  emetic  syrup,  to  which 
he  added  some  of  the  juice  of  the  quince,  which  produced 
very  abundant  vomiting.    He  likewise  ordered  the  patient  to 
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<Jrink  copiously  of  goat's  milk,  mixed  with  a  mucilaginous  de- 
coction of  "  Psylliop." 

The  swelling  of  the  belly  disappeared,  the. griping  subsided, 

;  and  the  child  slept  the  night  immediately  subsequent  to  the 

■i  .accident. 

Seventy-four  days  after  the  patient  was  threatened  with 
;  phthisis;  the  same  physician  thought  it  necessary  to  order 
li  again  the  goat's  milk  sharpened  with  the  flowers  of  mallows 

and  quince  seeds.    He  affirms  that  the  child  was  in  very  good 

health  when  he  made  the  communication.* 

OBSERVATION  IV, 

A  cook  being  condemned  to  death  for  having  stolen  two 
i  plates  of  silver  from  his  master,  agreed  with  Charles  IX.  that 
:  he  would  swallow  a  certain  poison,  and  immediately  after  some 
Bezahar,  an  antidote  inuch  boasted  of  to  the  king,  of  which 
his  majesty  greatly  desired  to  know  the  efficacy.    1  he  unfor- 
tunate wretch  was  to  be  set  at  liberty  if  he  escaped  the  action 
)  of  the  poison.    Ambrose  Par6  relates  this  extraordinary  event 
1  in  the  following  manner : — "  And  soon  after  an  apothecary 
'  ^'  who  attended  gave  him  a  certain  poison  in  a  potion,  and 
' "  instantly  after,  the  said  stone  of  Bezahar.    Having  these 
* "  two  good  drugs  in  the  stomach,  he  set  himself  to  vomit, 
'     and  soon  after  to  go  to  stool  with  great  efforts,  saving  that 

•  "  he  had  a  fire  in  his  belly,  and  demanding  water  to  drink, 
'  "  which  was  not  refused  him.    An  hour  after,  being  informed 

•  that  the  said  cook  had  taken  this  good  drug,  I  begged  of 
'  "  the  Lord  de  la  Trousse  that  he  would  allow  me  to  go  and 
' "  see  him,  which  he  granted  me.    Accompanied  by  three 

'     of  his  archers,  1  went  and  found  the  poor  cook  on  all  fours, 
' "  crawling  like  a  beast,  his  tongue  out  of  his  mouth,  always 
**  wishing  to  vomit,  with  profuse  cold  sweats,  and  bleeding 

*  Jacobi  Mangeti  bibliothec.  Med.  torn.  iv.  pars  ii.  p.  465.  Iiist.  3.  ex 
nfommunicatione  excellentiss.  D.  D.  Sigismundi  Konig,  Physici-beruensis. 
•Gene  vae,  1789. 


from  the  ears,  nose,  mouth;  by  stool  and  by  urine.  I  made 
"  him  drink  about  half  a  '  sextier'  6f  oil,  thinking  to  assist 
"  him  and  save  his  life.  But  it  was  of  no  use  to  him,  be- 
"  cause  it  was  administered  too  late.  He  died  miserably, 
"  crying,  that  it  would  have  been  better  for  him  to  have  died 

on  the  gallows.  He  lived  seven  hours  or  thereabout,  and 
"  being  dead,  I  opened  his  body  in  the  presence  of  the  said 
"  Lord  de  la  Trousse,  and  four  of  his  archers,  when  I  founJ 
"  the  bottom  of  his  stomach  black,  dry,  and  parched,  as  if  a 
"  caustic  had  passed  there,  which  made  me  know  that  he  had 
"  swallowed  sublimate,  together  with  the  symptoms  whicl 
"  occurred  during  his  life."* 

We  shall  now  give  some  observations  to  prove  how  dan 
gerous  it  is  to  apply  corrosive  sublimate  externally. 


OBSERVATION  V. 

By  librae. 

A  merchant  of  Nantes  came  to  Paris  in  order  to  be  curet 
of  a  tumor,  which  occupied  the  middle  and  back  part  of  th- 
ieft  leg,  as  large  as  two  fists,  adhering  to  the  muscles,  and  o 
a  carcinomatous  character. 

A  private  individual  undertook  to  cure  this  disease  by  th 
application  of  a  caustic.  The  remedy  was  applied,  and  pro 
duced  an  eschar.  The  patient  already  affirmed  that  he  wa 
relieved  ;  he  felt  his  leg  lighter,  and  tliought  he  moved  it  w  il 
more  facility  than  before.  The  empiric  removed  a  part  of  ih: 
eschar  at  the  first  dressing,  with  some  portions  of  fungous  fles 
that  were  rising  up  like  mushrooms  round  the  circumferenc 
of  the  part  cauterised ;  and  he  sprinkled  all  the  raw  surfac 
with  corrosive  sublimate.  The  rapid  vegetation  of  the  fungu 
made  me  augur  ill  concerning  the  state  of  things;  and  mj; 
ideas,  though  opposed  to  those  of  others,  were  unfortunate 

*  CEuvres  de  Pare,  onzieme  Edition,  liv.  xxi.  des  Vcnins,  cliap. 
p.  507. 
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too  well  verified  the  very  next  morning.  For  the  servant, 
who  went  to  his  master's  bed  to  carry  him  some  soup,  found 
him  dead. 

OBSERVATION  VI. 

Bi/  the  same. 

A  young  lady,  eight  years  of  age,  had  two  wens,  one  on  the 
back  of  the  neck,  the  other  on  the  superior  part  of  the  occi- 
pital bone.  They  were  opened  by  the  application  of  the  spi- 
:  rit  of  nitre.  After  the  evacuation  of  the  humour  they  con- 
r  tained,  and  which  resembled  tallow,  corrosive  sublimate  was 
I  employed,  to  destroy  the  bottom  of  the  cyst.  The  application 
■  of  it  was  repeated,  and  the  young  patient  experienced  a  fate 
•  still  more  cruel  than  the  subject  of  the  last  observation.  She 
ji  died  on  the  fifth  day,  in  the  most  terrible  convulsions, 
i 

i  OBSERVATION  VII. 

jBy  the  same. 

'*  A  strong  robust  woman,  aged  49  years,  of  a  good  tempera- 
D  ment,  having  an  ulcerated  cancer  of  the  breast,  was  entrusted 
t  to  the  care  of  an  empiric,  who  employed  upon  her  his  white 

[powder,  externally  applied.    It  was  corrosive  sublimate.  The 
patient  was  in  great  pain  after  the  application ;  the  pains  of 
the  cancer  greatly  increased,  and  in  the  space  of  four  hours 
became  intolerable.    A  crowd  of  accidents  occurred  at  once : 
oppression,  nauseau,  vomitings,  which  extended  even  to  blood, 
'  convulsive  motions  the  most  violent.    In  fine,  she  suffered  in 
?  every  part  of  her  body,  a  dreadful  torture,  from  which  she 
»was  not  delivered  till  the  next  morning  by  a  horrible  death.* 

OTHER  OBSERVATIONS. 

Plenck  speaks  of  a  lady  who  died  miserably,  from  having 
ij  applied  upon  her  body  a  plaster,  into  the  composition  of  which 

•  Memoires  de  i' Academic  de  Cbirurgle,  liv.  iv.  page  154. 
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the  corrosive  sublimate  entered.  The  symptoms  preceding 
dejitli,  were  great  pains,  convulsions,  swelling  of  the  throat, 
and  salivation. 

The  head  of  a  little  girl,  M'hich  had  been  anointed  with  a 
pomatum  containing  corrosive  sublimate,  for  the  destruction 
of  vermin,  became  so  much  swelled,  that  great  fear  was  ap' 
prehended  for  her  life.    She  received  relief  from  ley  of  ashes; 
her  hair  fell  off,  and  she  recovered.* 

Degner  reports  a  case  of  this  kind  of  poisoning,  in  which 
death  was  preceded  by  still  more  alarming  symptoms.-f- 

65.  On  considering  the  different  symptoms  observed  in  the 
patients,  who  form  the  subject  of  the  preceding  observations, 
Ave  perceive  that  they  can  be  reduced  to  the  following:  an 
acrid,  astringent,  metallic  taste  in  the  mouth :  a  sensatioji  of  stric- 
ture and  burning  heat  in  the  throat;  anxiety  and  rending  pains 
in  the  stomach,  and  in  the  whole  of  the  intestinal  canal ;  nau- 
sea, frequent  vomitings  of  a  fluid,  sometimes  bloody,  accom- 
panied with  violent  efforts ;  diarrhea,  sometimes  dysentery ; 

•  Plenck  Toxicologia  Mercurius  Sublimatus  Conosiviis,  p.  263.  Vienna, 
1785. 

t  Degneri  Historia  Medica,  de  Dysenteria  Biliosa  contagiosa,  page  250, 
anno  1738. 

We  do  not  in  any  manner  consent  to  tlie  opinion  of  Dehorne,  who 
thinks  that  the  external  application  of  corrosive  sublimate  is  not  so  danger- 
ous as  it  has  been  held  out.    He  says,  hkewise,  that  the  cases  contained  in 
tlie  memoir  of  Pibrac,  prove  nothing  against  the  innocence  of  that  salt: 
that  the  facts  reported  by  that  author  relate  to  cancerous  tumours,  which 
ought  never  to  be  excited  by  any  stimulant  or  caustic  application :  tliat  it  is 
not  Uie  remedy  whicli  ought  to  be  blamed  in  these  cases,  but  the  person  who 
so  rashly  applies  it.    (Exposition  raisonn^e  des  differentes  methodes  d'ad- 
ministrcr  le  Mercure,  par  Dehorne,  page  126,  anno  1775).  We  sliall  reply 
to  these  remarks,  Ist, — ^That  the  young  lady  who  forms  the  subject  of  ob» 
servation  6th,  was  not  affected  with  any  cancerous  tumour.  She  had  only  ; 
two  wens,  one  on  the  back  of  the  neck,  the  other  on  the  superior  part  of  the  ' 
occiput.    2d,  —That  all  the  dogs  on  whicli  we  liave  ever  made  a  wound  of  ; 
no  great  dimensions,  which  has  been  powdered  with  corrosive  sublimate,  ' 
died  at  the  end  of  five  or  six  days,  after  having  experienced  all  the  symp- 
toms of  poisoning  by  sublimate,  more  especially  the  general  iusensibility  of 
which  we  have  spoken,  62. 
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pulse  small,  tight,  and  frequent:  lypothimia,  general  debility, 
diffici  Ity  of  bieailiing,  cold  sweats,  cramps  in  all  the  limbs, 
.  general  insensibility,  convulsions,  death.  The  imprudent  and 
,  continued  use  of  this  salt  in  small  doses,  produces  all  the 
.  symptoms  of  which  we  have  spoken  (§.  60),  in  our  examination 
of  the  action  of  the  compositions  of  mercury  on  the  animal 
t  economy. 


1  LESIONS  ATTRIBUTED  ESPECIALLY  TO  THE 
CORROSIVE  SUBLIMATE. 

66.  Are  the  diiferent  alterations  of  contexture,  which  result 
}  from  the  action  of  poisons,  sufficiently  well  known ;  or  do 
I  they  present  characters  sufficiently  specific,  that  it  may  be  as- 
It  certained  on  inspection  which  poisonous  substance  has  pro- 
f  duced  them  ? 

Sallin,  in  his  memoir  on  the  research  of  the  traces  of 
[  poison  on  the  body  of  Lamotte,  jun.  sixty-seven  days  after 
^  he  had  been  deposited  in  the  earth,  decides  on  the  affirma- 
t  tive,  and  affirms  that  this  patient  had  been  poisoned  by  cor- 
rrosive  sublimate.    He  makes  a  comparison  of  the  lesions 
IV  which  would  have  been  produced  by  arsenic,  the  ranunculi, 
Mandragore,  opium,  belladonna,  hemlock,   mineral  acids, 
t:^  &c.  with  those  which  were  presented  by  the  body  which 
formed  the  subject  of  the  inquiry :  and  not  being  able  to  at- 
tribute these  lesions  to  any  of  the  above- enumerated  poisons, 
b  he  finishes  by  concluding,  that  the  corrosive  sublimate  had  been 
employed,  to  the  exclusion  of  all  the  others.    "  This  salt,"  says 
"  he,  never  produces  perforation  of  the  intestinal  tube,  it  never 
"  acts  upon  the  mouth  or  oesophagus ;  it  destroys,  burns,  and 
I  "  detaches  the  mucous  membrane  of  the  stomach,  without 
altering  the  muscular  coat.    The  traces  of  its  action  extend 
•| "  nearly  to  the  ccecum,  and  it  produces  no  eruption  on  the 
"  skin."* 

•  Sallin  observes,  «  We  bave  perceived  on  the  exterior  surface  of  the 


&2 


The  assertion  of  Sallin  does  not  appear  to  us  admissible. 
By  experiments  made  upon  animals,  and  a  collection  of  cases 
of  poisoning,  stated  with  great  care,  it  is  proved,  in  a  manner 
incontestable —  1st,  that  a  general  inflammation  of  the  alimentary 
canal,  as  well  as  its  perforation,  can  be  produced  by  all  the 

"  body  of  Lamotte,  neither  wounds,  fractures,  or  contusion ;  only  the 
"  commencement  of  putrefaction  of  tlie  epidermis,  of  the  papillary  and 
"  mucous  substance  of  the  face,  neck,  and  upper  part  of  the  breast,  and  > 
*'  shoulders.  After  having  opened  the  body,  we  perceived  the  stomach 
"  excessively  distended  j  on  its  exterior  we  found  the  coat  slightly  in(lam< 
"  ed  here  and  there,  but  decidedly  so  towards  the  pylorus  and  duodenum:  i 
"  the  small  intestines  very  much  distended,  the  large  ones  in  their  natural 
"  state.  Having  removed  the  stomach,  we  found  the  spleen  gorged  with 
"  blood,  and  nearly  twice  its  natural  bulk ;  the  liver  likewise  extremely 
I  "  bulky,  gorged  with  blood,  its  parenchyma  preserving  its  natural  colour 

"  and  consistence  ;  the  membranes  only  which  envelop  its  convex  part,  and 
"  the  portion  of  the  diaphragm  which  invests  them,  gangrenous  and  with- 
"  out  adherence  ;  the  lungs  distended  with  blood,  the  base  of  the  inferior 
"  lobe  of  the  right  lung  inflamed,  in  one  part  adhering,  and  gangrenous  : 
"  the  heart  withered,  shrivelled,  and  containing  no  blood;  the  oesophagus 
"  slightly  reddened,  without  tumefaction,  on  tlie  internal  surface  of  its  in- 
"  ferior  part." 

On  opening  the  stomach,  we  found  in  it  a  few  spoonftils  of  a  reddish 
"  brown  matter,  of  the  consistence  of  a  jelly,  very  clear,  its  velvet  membrane 
«  black  at  intervals,  burnt,  destroyed,  and  dissolved,  coming  oflf  by  the 
"  finger  as  a  mucus  which  had  been  applied  over  its  nervous  coat ;  which 
"  last,  by  reason  of  its  whiteness,  appeared  to  us  to  be  soimd,  at  least  for 
"  the  greatest  part ;  the  membranes  of  thelower  part,.next  the  pylorus,  were 
«  greatly  inflamed,  and  covered  with  gangrenous  spots;  and  the  pylorus 
"  itself  shrunk. 

"  We  opened  the  duodenum,  and  about  two  feet  of  the  jejunum;  their  . 
"  velvet  membrane  was  found  less  dissolved  and  destroyed  than  that  of  the 
"  stomach,  and  covered  with  the  same  reddish  brown  substance  as  was  • 
"  found  in  that  viscus,  but  more  viscid  and  tenacious.   We  made  incisions 
"  here  and  there  into  the  jejunum  and  ileum,  where  tlie  same  appearances  ! 
"  presented  themselves,  but  less  decided  in  proportion  to  their  distance  ^  i 
"  from  the  stomach.   The  great  intestines,  from  the  ctecum,  were  found 
"  full,  and  lined  with  fecal  matter,  which  appeared  glairy  and  yellowish.  ■ 
*•  The  mesentery,  the  kidneys,  the  capsule  of  Glisson  were  found  nearly  in 
"  their  natural  situation."    (Recueil  periodiqne  de  la  Soci6t6  de  M^-cie-  > 
cine,  torn.  vii.  page  313,  et  seq,  ou  Ancicn  Journal  de  M^decine,  torn,  liii 
page  15).  J 
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orrosives.    2dly,  That  the  mucous  membrane  of  the  stomach 
lay  be  detached  by  a  number  of  these  poisons.    Sd\y,  Tliat 
le  gangrenous  scaling  of  the  integuments  may  equally  belong 
5  all  the  poisons  which  act  with  very  great  activity. 
We  are  under  the  necessity  of  acknowledging,  that  it  appears 

>  us  impossible,  in  the  present  state  of  science,  to  point  out 
I  a  precise  manner,  the  seat,  extent,  and  character,  of  the 
sions  produced  by  corrosive  sublimate. 

PPLICATION  OF  ALL  THAT  HAS  BEEN  SAID 
TO  THE  VARIOUS  CASES  OF  POISONING 
BY  CORROSIVE  SUBLIMATE. 

t  67.  All  the  ideas,  whether  chemical,  physiological,  or  pa- 

>  ological,  which  we  have  already  considered  in  the  different 
ti  tides  on  corrosive  sublimate,  ought  to  be  taken  advantage 

•  by  the  scientific  practitioner,  who  finds  himself  under  the 
necessity  of  deciding,  whether  poison  by  corrosive  sublimate 

IS  taken  place  or  not.    Whether  called  to  the  assistance  of 

6  patient,  or  required  to  instruct  the  magistrate,  it  is  to  these 
rinciples  he  must  have  recourse,  to  avoid  compromising  the 
;'es  of  persons  committed  to  his  care,  or  his  own  reputation, 

d  that  of  persons  who  may  be  unjustly  accused  of  so  hor- 

)le  a  crime. 

'  We  shall  in  this  article  point  out  the  line  of  conduct  which 
6  physician  ought  to  pursue  in  these  instances  ;  and  in  or- 
r  to  leave  nothing  undone  in  this  particular,  we  shall  inves- 

i;ate  in  succession  all  die  cases  which  can  possibly  present 

[jemselves. 

1st,  The  physician  may  be  called  in,  whilst  the  patient  is 
ll  living,  and  the  remains  of  the  poison  are  found  upon  him, 
1  in  his  house,  whether  in  a  liquid  or  a  solid  state,  alone,  or 
«xed  with  some  plaster. 

*^nd,  A  second  case  which  may  occur,  is  that  in  which  the 
•tient  is  tormented  with  stools  and  vomitings,  the  matter  of 
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which  has  been  preserved,  without  being  able  to  procure  the? 
poison,  the  whole  of  which  has  been  swallowed. 

3d,  The  patient  still  living ;  no  possibility  of  procuring  the 
vomitings  or  stools. 

4th,  He  may  be  dead. 

FIRST  CASE. 

The  Person  is  living-,  the  Remainder  of  the  Poison  can 

be  procured. 

68.  The  situation  of  the  patient;  the  information  he  c 
furnish  respecting  what  has  passed ;  the  report  of  the  assistants 
and  above  all  'the  chemical  examination  of  the  substance  wi 
which  he  is  supposed  to  be  poisoned.    These  are  the  numer- 
ous resources  which  the  person  called  on  to  determine,  has  in 
his  hands. 

A.  If  this  substance  be  liquid,  and  in  very  small  quantity,  a  few 
drops  of  it  should  be  taken  up  in  the  end  of  a  quill,  cut  for  tht 
purpose,  or  in  a  small  glass  tube,  and  dropped  upon  somt 
paper  of  tournesol,  or  on  a  plate  of  copper,  perfectly  freec 
from  impurities.    It  should  be  tried  successively  in  the  con 
centrated  solutions  of  hydro-sulphuret  of  ammonia,  nitrate  ■ 
silver,  caustic  potash,  or  carbonate  of  potash,  of  ammonia,  o 
prussiate  of  potash,  and  syrup  of  violets.    All  these  tests  wi 
produce  the  results  we  have  pointed  out  in  speaking  of  th 
solution  of  corrosive  sublimate,  from^.  32,  to  §.  42:  andthephj  ' 
sician  may  decide  boldly  that  it  is  tliis  salt.    If,  however,  aftf ' 
having  made  all  these  experiments,  there  should  still  remain 
small  portion  of  this  solution,  it  should  be  mixed  with  pota^^ 
and  evaporated  to  dryness  in  a  small  capsule  of  porcelain ;  il 
dry  residue  should  be  detached,  and  put  into  a  small  glass  tul 
before  described,  and  gradually  heated  to  redness.    Metal  I 
mercury  in  globules,  would  be  quickly  obtained  (§.30).  1 
potash  must  not  be  neglected  to  be  added  before  beginning 
evaporation :  without  that,  a  part  of  the  sublimate  would 
volatilized  and^lost  (§.  33).   Lastly,  if  the  quantity  of  the  liqi 
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would  permit  the  making  another  experiment,  it  should  be 
brought  in  contact  with  a  plate  of  zinc,  which  would  decom- 
pose it,  as  we  have  observed  (§.  46). 

B.  If  this  liquid  substance  be  mixed  vsdth  milk,  soup,  tea, 
wine,  syrups,  &c.  it  may  happen  that  these  mixtures  may  be  a 
little  turbid,  without  offering  a  very  distinct  sediment.  They 
may,  on  the  other  hand,  be  extremely  clear,  and  present  a  se- 
diment collected  together  at  the  bottom:  these  effects  de- 
pend, as  we  have  shewn  above,  upon  the  quantity  of  sublimate 
imployed.  In  that  case  it  happens,  either  that  the  fluid  will 
)resent  the  phenomena  we  have  just  described  with  the  agents 
-  A),  or  its  precipitates  will  be  modified  by  its  mixture  with 
hese  different  substances.  If  there  be  a  precipitate,  metallic 
nercury  may  be  obtained  by  calcining  it  in  a  small  glass  tube, 

.  fter  having  dried  it  upon  a  filter,  or  in  a  capsule  of  porcelain, 

C.  If  this  salt  be  in  a  solid  state,  the  examination  should  be 
legun  by  observing  whether  it  appears  under  any  of  the  forms 
iointed  out  (|.  25),  and  afterwards  a  portion  of  it  should  be 
^ated  in  a  glass  tube  with  potash.  In  the  space  of  five 
lahutes,  globules  of  metallic  mercury  would  be  obtained: 
\  the  place  of  potash,  metallic  antimony  may  be  employed ; 
lid  the  remainder  may  be  afterwards  dissolved  in  distilled 

! filtered,  and  brought  into  contact  with  all  the  tests  of 
we  have  spoken.    If,  however,  the  quantity  of  the  salt 
remely  small,  it  will  be  better  to  make  a  solution  of  the 
If  the  salt  be  in  a  state  of  solidity,  and  form  part  of  a 
,  it  will  be  best  to  cut  it  up  in  small  pieces,  and  boil 
i  quarter  of  an  hour  in  distilled  water;  this  fluid,  after 
ig  awhile,  should  be  filtered,  and  examined  as  we  have 
1  out ;  it  is  clear,  that  if  the  corrosive  sublimate  is  nei- 
jcomposed,  nor  strongly  retained  by  the  materials  which 
Be  the  plaster,  it  ought  to  be  found  in  solution  in  th^ 
,  the  nature  of  which  would  be  discovered  by  the  tests 
enumerated.    If  the  distilled  water  does  not  contain  a 
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particle  of  this  salt,  then  the  whole  ffolid  portion  should  b« 
dried  in  a  capsule,  or  mixed  with  potash :  after  this  it  should 
be  put  into  a  glass  retort,  to  which  should  be  adapted  a  re- 
ceiver with  a  long  neck,  and  made  red  hot,  taking  care  to  in- 
crease the  heat  gradually  :  by  this  means  will  be  obtained  me- 
tallic mercury  in  globules,  adhering  to  the  sides  of  the  neck 
of  the  retort,  mixed  with  a  thick  blackish  oil.    It  may  pro- 
bably happen  that  the  quantity  of  metallic  mercury  obtained, 
is  so  small,  and  divided  over  so  large  a  surface,  that  it  escape 
the  most  attentive  search,  especially  when  the  inside  of  the 
neck  of  the  retort  is  blackened  by  the  oil  and  charcoal :  ii 
this  case  it  must  be  broken  into  small  fragments,  whicl 
are  to  be  cleaned  with  nitric  acid  perfectly  pure,  at  abou 
24  degrees.    This  acid  will  dissolve  the  whole  of  the  mer 
cury,  and  reduce  it  to  the   state  of  nitrate  at  minimun 
which  is  easily  to  be  ascertained  by  the  red,  white,  and  blac 
precipitates  formed  by  the   chromate  of  potash,  muriat; 
acid,  ammonia,  and  the  hydro-sulphurets  (§.  16.  C).*  Tl 
existence  of  metallic  mercury,  easily  established  by  tlie 
means,  does  not,  however,  strictly  prove  that  the  plaster  contai 
corrosive  sublimate,  since  in  order  to  prove  that,  it  will  be  necc 
sary  to  obtain  the  muriatic  acid.    It  is  nevertheless  of 
consequence,  the  physician  can  always  safely  affirm  that  V  k 
symptoms  have  been  produced  by  a  mercurial  poison,  whij| 
may  be  an  oxyde,  a  nitrate,  a  muriate,  &.c.  Otherwise  by 
mitting  the  plaster  to  the  action  of  caloric,  by  means  oi 
apparatus  described  (§.  50),  it  will  be  easy  to  demonstrate  , 
existence  of  the  muriatic  acid  it  may  contain. 
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Second  Case. 

The  Patient  is  living :  all  the  Poison  has  been  swallozc 
the  Matte?'  vomited  can  he  examined. 

69.  This  case,  much  more  difficult  than  the  precedin 
one  of  those  which  most  commonly  occur  in  this  kin 


I 


*  If  the  nitric  acid  contains  muriatic  acid,  as  generally  happens  i| 
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poisoning :  it  is  necessary  therefore  to  pay  particular  attention 
to  it. 

A.  If  the  matter  vomited  is  liquid,  without  any  mixture 
of  aliments,  not  very  thick,  and  with  the  tests  mentioned  ^.  68, 
it  affords  the  precipitates  there  described,  it  may  be  concluded 
that  it  contains  sublimate.  But  if  some  of  these  precipitates 
should  be  wanting,  or  present  themselves  under  a  different 
colour,  they  should  be  mixed  with  caustic  potash,  and  evapo- 

.  rated  in  a  capsule  of  porcelain  unto  perfect  dryness  :  it  should 
;  then  be  detached,  and  made  red-hot,  in  a  small  glass  retort,  to 
*  which  a  balloon  is  adapted  ;  if  then  metallic  mercury  is  obtained 
:  in  the  neck  of  the  retort,  it  may  be  decided  that  a  mercurial 
\  poison  has  been  used.  The  same  thing  might  be  determined, 
\  where  no  globules  were  perceived,  provided  that  the  fragments 
p  in  the  neck  of  the  retort,  being  treated  without  heat  by  the 
c  nitric  acid  at  £4°,  give  out  a  liquid  containing  nitrate  of  mer- 
:  cury  at  minimum,  which  may  easily  be  ascertained  (§.  17.  C). 
I  This  is  the  only  good  method  of  analysing  the  fluid  vomited. 

If  any  one  should  confine  himself  to  the  use  of  the  tests  we 
uhave  mentioned,  he  might  be  led  into  error.    In  short,  it  is 
omost  unusual  to  obtain  gray  precipitates  more  or  less  dark,  in- 
tstead  of  those  white,  yellow,  &c.    The  fluid  is  often  coloured, 
sand  turbid  to  such  a  degree,  that  it  is  impossible  to  decide 
whether  there  is  any  precipitate,  much  more  to  determine  the 
.colour  of  it.    Sometimes  these  depositions  take  place  with 
rgreat  difficulty :  this  effect  depends  at  the  same  time  on  the 
■great  quantity  of  the  vehicle  in  which  the  poison  may  be  dif- 
fused, and  the  union  it  may  have  contracted  with  the  different 
Kiubstances  contained  in  the  stomach,  such  as  wine,  soup,  bile,  &c. 

B.  If  the  matter  vomited  is  at  the  same  time  both  fluid  and 
tolid,  it  must  be  expressed  through  a  piece  of  fine  linen,  and 
the  solid  part  must  be  preserved  in  alcohol,  to  keep  it  from 

of  elds  of  commerce,  the  experiment  will  fail,  because,  as  fast  as  Uie  nitric, 
"J  dissolved  the  mercury,  it  would  be  thrown  down  in  a  white  precipitate 
v  the  muriatic  acid. 
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putrefaction :  after  which  the  fluid  part  must  be  examined  in 
the  manner  we  have  pointed  out ;  and  if  the  existence  of  the 
mercurial  poison  cannot  be  ascertained,  the  solid  part  must  be 
submitted  to  examination  by  drying  and  calcining  it  in  a  retort, 
in  order  to  obtain  the  metallic  mercury. 

By  recollecting  with  what  facility  albumine,  milk,  soup, 
and  other  alimentary  substances,  convert  the  sublimate  into 
the  muriate  of  mercury  at  minimum,  it  will  readily  be  seen, 
why,  under  certain  circumstances,  it  is  impossible  to  discover 
this  salt  in  the  fluid  substances. 

70.  Mr.  Chaussier  perfectly  understood  this  remarkable 
fact ;  for,  in  speaking  of  the  decompositions  of  which  the 
sublimate  is  susceptible,  he  points  out  the  process  necessary 
to  be  pursued  when  it  is  no  longer  to  be  found  in  the  fluid 
and  has  been  transformed  into  mercurius  dulcis.  "  If  the  des 
composition,  says  he,  were  less  advanced,  if  the  salt  be  re-] 
duced  only  to  the  state  of  a  sub-muriate,  or  calomel,  it  maj 
still  be  known  by  its  insolubility  in  water,  and  the  blackisU 
colour  which  it  would  contract  by  the  afliision  of  lime-\vater."T 

Such  are  the  means  this  philosopher  recommends  to  be  puj 
in  practice  in  order  to  resolve  this  important  problem.  ThosI 
which  we  have  proposed  appear  preferable.    In  short,  it  maJI 
happen,   1st.  that  the  solid  matter  vomited,  may  be  of 
blackish  colour :  in  this  case  no  change  will  take  place  on  tUL. 
aff'usion  of  lime  water:  2nd.  that  the  solid  matter  vomiter[ 
may  be  of  a  white  colour,  and  preserve  this  colour  even  wIk^ 
left  for  several  hours  in  this  alkali.    I  made  a  paste  of  brc.i 
boiled  french  beans,  soup,  and  corrosive  sublimate:  this  t-. 
was  instantly  decomposed,  and  formed  into  a  muriate  at  mil, 
mum  :  on  being  allowed  to  remain  quiet,  an  abundant  precij 
tate  was  collected :   this  was  carefully  washed  and  preserved 
alcohol  for  eight  days :  at  the  end  of  this  time  it  was 
beautiful  white  colour ;  the  alcohol  was  separated  and  decant^ 
and  a  great  quantity  of  lime-water  was  poured  upon  the  mar,| 
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•  Consultation  Medico-legale  sur  une  Accusation  d'eiupoisoiineri  i 
par  le  Muriate  tie  Mercure  3Ur-oxyd<:.  p.  146. 
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four  and  twenty  hours  afterwards,  the  colour  had  not  at  all 
changed.    I  made  a  dog  eat  the  same  aliments  ;  five  minutes 
afterwards,  I  introduced  into  his  stomach  twenty  grains  of 
corrosive  sublimate  dissolved ;  the  animal  immediately  vomited 
all  he  had  taken.    The    solid  matter  vomited,  perfectly 
cleansed  and  put  into  lime-water,  preserved  its  white  colour, 
even  at  the  end  of  four  and  twenty  hours.    Nevertheless,  in 
(both  these  experiments,  these  pastes,  treated  in  the  manner  I 
>  have  pointed  out     63.  A,  have  furnished  me  metallic  mer- 
cury in  globules,  or  nitrate  of  mercury  at  minimum ;  which 
1  proves  that  they  contained  a  mercurial  substance.  In  another  in- 
stance, another  paste  made  with  whites  of  eggs,  meat,  soup,  and 
i<(ierb  soup,  roasted  apples,  tea,  sugar,  and  sublimate,  furnished 
i  I  grayish  white  substance,  which  was  carefully  washed ;  and  on 
i  rt'hich  lime-water  being  left  forty-eight  hours,  produced  only  a 
il  light  change  of  colour,  causing  it  to  become  somewhat  deeper. 

It  appears  then,  that  the  muriate  of  mercury  at  minimum, 
<s  capable  of  forming  a  strong  union  with  alimentary  substances ; 
hnd  that  lime-water,  at  the  ordinary  temperature,  cannot  de- 
compose it.    Potash  is  equally  incapable  of  effecting  it; 
neither  of  these  pastes  became  black  on  coming  in  contact 
ivith  this  alkali,  although  their  colour  became  a  little  deeper ; 
1  ut  after  boiling  them  a  little  time,  the  whole  compound  be- 
lame  black.    Even  when  from  the  affusion  of  lime-water, 
tie  insoluble  paste  becomes  extremely  black;  we  cannot  be 
fire  that  this  effect  is  the  result  of  the  decomposition  of  the 
Muriate  at  minimum.    A  simple  change  of  colour  is  too 
pgue  an  appearance,  to  enable  any  one  in  consequence  of  it, 
;>  pronounce  with  certainty,  that  poisoning  has  taken  place. 
»^added  to  this  appearance,  the  matter  so  blackened,  on  being 
leated  with  cold  nitric  acid  at  24",  should  give  out  to  this  acid 
i.e  black  oxyde  of  mercury  which  produced  its  colour,  and 
lat  a  nitrate  at  minimum  should  be  formed  colourless,  and 
ielding  a  black  precipitate  to  the  hydro-sulpliurets,  a  red  to  the 
nromate  of  potash,  a  white  to  the  muriatic  acid,  and  a  black 
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to  the  ammonia;  then  indeed,  it  would  possess  all  the 
character  necessary  to  warrant  an  assurance,  that  the  corro- 
sive sublimate  had  been  reduced  to  the  state  of  mercurius 
dulcis. 

71.  Before  concluding  this  article,  I  believe  it  will  be 
well  to  give  the  experiments  which  I  had  occasion  to  make  { 
on  the  matter  vomited  in  the  case  before  mentioned,  of  M.  B., 
who  was  poisoned  by  the  corrosive  sublimate,  and  on  whom 
I  attended. 

The  quantity  of  the  fluid  on  which  I  had  the  opportunity 
of  trying  the  experiments,  was  about  six  pints ;  it  contained 
some  aliments  greatly  changed,  and  scarcely  recognizable  ;  the 
liquid  part  was  greenish,  turbid,  of  very  little  consistence,  auc 
acid.    Being  decanted  and  filtered,  it  furnished  no  precipitatt 
properly  characterized,  with  the  tests  which  act  powerfully  o 
the  corrosive  sublimate,  the  hydro-sulphuret  of  ammonia  alon 
deepened  a  little  its  colour,  M'hich  made  me  presume  that  i 
might  contain  some  mercurial  salt.    I  added  about  a  drachii  i 
of  potash  of  commerce,  and  evaporated  the  whole  to  dryne  i 
in  a  capsule  of  porcelain :  the  product  obtained  was  blackis'  j 
and  was  found  to  weigh  about  five  ounces,  two  drachms.  I 
introduced  it  into  a  tubulated  glass  retort,  to  which  I  adapt- 
a  receiver :  the  retort  was  heated  to  redness  for  about  half  l4  p* 
hour,  which  produced  the  decomposition  of  the  animal  ma'  I.  ti 
ter.    When  the  whole  was  cooled,  I  broke  the  glass,  in  orci  |r  co 
to  discover  if  there  were  any  mercurial  globules  ;  I  could  il 
possibly  perceive  any,  but  I  observed  that  many  of  the  frij 
ments  were  crusted  with  a  coat  extremely  tarnished,  ; 
whitish,  which  I  afterwards  lecognized  for  metallic  mere  | 
e.xtremely  divided.    All  these  fragments,  bedaubed  as  i  j 
were  with  carbonated  oil,  I  caused  to  be  digested  in  "ii^^iit^ 
acid  perfectly  pure,  and  obtained  a  liquid  slightly  colon  »T 
which  gave  a  black  precipitate  with  the  hydro-sulphurci '  i 
gmmonia,  a  red  one  with  the  chromic  acid  and  the  chror  i^l 
of  potash,  white  with  the  muriatic  acid,  and  black  with /fA 
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luonia.  These  facts  proved  to  me  incontestabiy  that  M.  B, 
had  taken  a  mercurial  poison.* 

THIRD  CASE. 

The  Fatient  is  living :  the  whole  of  the  Poison  has  been 
swallowed:  the  Matter  vomited  cannot  be  examined. 

72.  Here  chemistry  affords  no  resources;  consequently  it 
!  becomes  impossible  to  affirm  that  poison  has  been  taken. 
^  Nevertheless  the  situation  of  the  patient,  his  temperament, 

his  age,  his  profession,  his  way  of  life  ;  the  manner  in  which 
the  disease  made  its  attack,  its  progress,  intensity  and  dura- 
tion ;  tire  season,  the  character  of  the  prevailing  diseases,  8cc. 
may  furnish  some  data  capable  of  enhghtening  the  physician 
ki  tlie  diagnosis  of  so  difficult  a  case. 

FOURTH  CASE. 

The  Patient  is  dead. 

73.  We  suppose  that  there  is  nothing  remaining  of  the 
(poison,  nor  of  the  matter  vomited.  The  only  means  to  which 
►the  physician  can  in  this  case  resort,  are  the  dissection  of  the 
fbody,  and  a  chemical  analysis  of  the  contents  of  the  alimen- 
irtary  canal,  and  of  the  coats  of  that  canal.  I  shall,  in  a  se- 
iparate  article,  point  out  all  the  steps  to  be  taken  in  order  to 
«i examine  properly  a  body  suspected  to  be  poisoned.  I  shall 
content  myself  here  by  observing,  that  it  is  indispensably  ne-, 

*  •  The  nitrate  of  silver  likewise  gives  a  white  precipitate  with  the  mu- 
iriatic  acid,  reddish  with  the  chromic  acid,  and  black  with  the  hydro-sul- 
rphurets.  On  tlie  first  inspection,  one  might  be  likely  to  confound  this  salt 
i  with  the  nitrate  of  mercury  at  minimum,  obtained  in  the  analysis  in  question. 
•But  we  should  take  notice,  Firstly,  that  the  ammonia  does  not  precipitate 
rthe  nitrate  of  silver,  whilst  it  gives  a  black  precipitate  with  the  nitrate  of 
(mercury.  Secondly,  That  the  nitrate  of  mercury  in  question,  has  been 
prepared  with  a  metal  obtained  in  the  neck  of  the  retort,  and  consequently 
♦volatile  at  no  great  temperature  j  which  circumstance  entirely  excludes 
tthc  idea  of  the  silver,  a  metal  which  only  becomes  volatile  at  a  consider- 
*able  degree  of  heat. 
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cessary  to  make  tight  ligatures  on  the  middle  part  of  the 
oesophagus,  on  the  rectum,  and  on  the  vessels  found  on  the 
intestinal  surface  of  the  liver,  in  order  to  be  able  to  remove 
the  whole  alimentary  canal,  without  spilling  any  of  its  contents. 
This  canal  being  thus  removed,  should  be  opened  throughout 
its  whole  extent,  and  the  fluids  and  solids  contained  in  it 
should  be  collected  in  proper  vessels ;  the  whole  internal  sur- 
face should  then  be  washed  with  distilled  water,  which  should 
likewise  be  preserved  :  the  lesions  throughout  its  whole  extent 
should  be  noted,  and  all  the  inflamed  portions  detached  with, 
a  scalpel,  likewise  the  eschars,  gangrenous  portions,  &c^ 
If  there  are  any  perforations,  the  parts  round  the  holes  should 
be  taken  out,  and  all  the  solid  portions  preserved  in  alcohol. 

Having  collected  the  different  substances,  we  proceed  to 
their  analysis ;  and  first  observe  if  there  be  any  fragments  of 
corrosive  sublimate.    If  any,  they  must  be  tried  by  the  means 
pointed  out  §.  68.  C ;  if  none,  the  fluid  must  be  examined  in 
the  manner  laid  down  §.  69.  A ;  lastly,  if  the  sublimate  has 
been  transformed  into  insoluble  muriate  at  minimum,  and  is 
combined  with  the  alimentary  mass,  metallic  mercury  will  be 
obtained  from  this  mass,  by  drying  it  and  exposing  it  to  the 
action  of  caloric.    If  all  these  means  fail,  the  portions  of  the 
alimentary  canal  preserved  in  the  alcohol,  must  be  analysed. 
After  drying  them,  they  should  be  mixed  with  a  little  potash,  f 
in  order  to  calcine  them  in  a  retort,  to  obtain  the  metallic 
mercury.    The  following  are  the  experiments  I  have  made  ii 
order  to  establish  the  possibility  of  recognizing  the  poisor 
when  combined  with  tl^e  human  texture.    1st.  A  portion  o] 
the  intestine  of  a  cock  was  perfectly  washed  and  put  into  s 
solution  of  corrosive  sublimate.  At  the  expiration  of  three  days 
the  fluid  was  turbid,  and  became  milky ;  the  animal  matte 
acquired  a  greater  degree  of  hardness,  and  lost  its  cohereiic 
without  presenting  any  sign  of  putrefaction.    It  was  boiled  i 
water  in  order  to  clear  it  from  excess  of  corrosive  sublimate  ^ 
in  this  state  it  was  dried  in  a  capsule  of  porcelain,  and  aftei 
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wards  calcined  in  a  retort.    Globules  of  mercury  were  soon 
'fterwards  seen  condensed  in  the  neck  of  the  retort.  2nd. 
into  the  stomach  of  a  rabbit,  which  had  been  two  hours  dead, 
I  drachm  of  sublimate,  dissolved  in  two  ounces  of  water,  was 
njected.    Three  days  afterwards  this  viscus  was  opened,  the 
nucous  coat  was  found  strongly  corroded,  ^nd  was  very  easily 
orn.    It  was  then  taken  out  and  washed  in  water  to  cleanse 
t  from  the  excess  of  sublimate,  when  it  was  dried  and  sub- 
mitted to  the  experiments  just  related,  and  metallic  mercury 
vas  obtained.    It  is  unnecessary  to  remark,  that  in  these 
,  xperiments,  the  alimentary  canal  acts  upon  the  sublimate  like 
;  11  other  animal  substances  :  muriatic  acid  is  disengaged,  and 
jkiuriate  of  mercury  at  minimum  formed,  which  combines 
iii^ith  the  substance  of  the  viscus.    It  may  be  objected,  that 
i^is  chemical  action  does  not  take  place  in  the  living  animal, 
1  aat  our  texture,  while  endued  with  the  vital  principle,  is  not 
;  tibservient  to  the  same  laws  as  inorganic  substances.    I  am 
:  ;ot  ignorant  of  the  extent  to  which  this  objection  is  well 
5;i)undedj  but,  admitting  the  justice  of  it,  the  conclusion  is 
lot  less  true,  that  if  the  stomach  contains  corrosive  sublimate 
:  the  moment  of  death,  this  body  will,  from  that  moment, 
',t  on  the  texture  of  the  viscus  itself,  in  the  manner  we  have 
en  take  place  in  that  of  the  cock  and  the  rabbit.  The 
facts  of  this  action  will  be  scarcely  sensible,  if  the  stomach 
mtains  a  great  quantity  of  aliments;  but,  on  the  contrary, 
ley  will  be  very  easy  to  ascertain,  if  this  viscus  is  empty, 
iid  especially  if  the  examination  of  the  body  takes  place 
o|(veral  days  after  death.    It  is  extremely  probable,  that  the 
i)dy  of  M.  de  Lamotte,  jun.  which  was  opened  sixty-seven 
lys  after  death,  would  have  furnished  metallic  mercury  by 
e  process  we  have  pointed  out  (§.  66,  note),  if  this  young 
Am.  had  been  really  poisoned  with  corrosive  sublimate. 
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TREATMENT  OF  POISONING  BY  CORROSIVE 

SUBLIMATE. 

74.  Before  entering  upon  the  means  which  should  be  em- 
ployed in  the  cure  of  this  kind  of  poisoning,  we  shall  resolve 
the  following  question,  which  appears  to  us  to  fee  extremely 
interesting. 

"  Is  any  counterpoison  to  corrosive  sublimate  known?" 

Navier,  in  his  work  on  counter-poisons,*  determines  in 
the  affirmative,  and  points  out  several  substances  which  he 
looks  upon  as  antidotes  to  this  salt ;  for  instance,  the  alkaliue 
salts  and  earths,  the  sulphurets  of  potash  and  of  lime,  the 
martial  alkaline  tinctures,  and  the  spa  waters.    I  have  under- 
taken a  series  of  experiments  in  order  to  establish  the  utility 
of  these  agents,  considered  as  antidotes,  and  the  results  I  hav 
obtained  annul  the  assertion  of  Navier.    This  circumstanc 
arises  from  the  different  manner  in  which  each  of  us  hav 
considered  the  matter. 

The  physician  of  Chalons  draws  his  conclusions  from  fac 
purely  chemical ;  mine  result  from  a  number  of  experimen 
made  on  living  animals. 

Before  going  into  the  detail  of  these  counter-poisons, 
think  it  best  to  make  known  the  qualities  which  any  chemic 
agent  ought  to  possess,  in  order  to  act  as  such. 

1st.  It  ought  to  be  such  as  may  be  taken  in  a  large  dos 
without  any  danger.  ' 

2nd.  It  ought  to  act  upon  the  poison,  whether  it  be  iu 
fluid  or  solid  state,  at  a  temperature  equal,  or  inferior  to  th 
of  the  human  body. 

3d.  Its  action  ought  to  be  prompt. 

4th.  It  ought  to  be  capable  of  combining  with  the  poiso 
in  the  midst  of  the  gastric  liquor,  mucous,  bilious,  and  oth 
fluids,  which  may  be  contained  in  the  stomach. 

♦  Contre-poisons  de  I'Arsenic  du  Subluuc  Corrosif,  &c.  p.  188,  1777. 
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5th.  Lastly,  in  acting  upon  the  poison,  it  ought  to  deprive 
it  of  all  its  deleterious  properties. 

75.  M.  Renault,  in  a  dissertation  on  the  antidotes  to  the 
;  arsenious  acid,  after  having  pointed  out  all  these  qualities,* 
J  insists  upon  the  necessity  of  trying  upon  living  animals  the 
•  different  agents  proposed  as  counter-poisons,  and  of  obliging 
I  them  to  remain  in  the  stomach  with  the  poisonous  substance, 
t  to  the  end  that  nothing  may  be  expelled  by  vomiting.  In 
>  short,  how  can  we  be  assured  that  an  animal,  which  has 
I  taken  a  strong  dose  of  poison,  owes  his  preservation  to  a 
<  counter-poison  given  him,  if  both  one  and  the  other  are  thrown 
'  up  ? 

ANTIDOTES  TO  CORROSIVE  SUBLIMATE 
PROPOSED  BY  M.  NAVIER. 

76.  Alkaline  salts  and  earths,  recommended  by  this  author, 
t  ought  to  act  in  the  stomach  by  decomposing  the  corrosive 
s  sublimate ;  and  by  setting  at  liberty  the  oxyde  of  mercury  at 
1  minimum ;  consequently,  if  this  oxyde  is  a  poison,  these 
;  alkalies  will  be  of  no  kind  of  use. 

Ex  PERI  ME  NT. — Four  grains  of  corrosive  sublimate  dis- 
s  solved  in  an  ounce  of  distilled  water,  M'ere  precipitated  by  an 
t  excess  of  carbonated  potash  of  commerce  (salt  of  tartar). 

The  yellow  oxyde  precipitated  was  perfectly  washed  and 
('cleared  from  the  muriate  of  potash:  it  was  then  given,  in  dis- 
t  tilled  water,  to  a  dog  of  a  middling  size.  Two  minutes  after 
J' a  vomiting  came  on  of  a  thick  yellowish  matter,  in  which  was 
I  perceived  a  portion  of  the  oxyde.    There  was  no  appearance 

•  Nouvelles  Experiences  sur  les  Contre-poisons  de  I'Arsenic ;  dissertation 
I- Joutenue  a  I'ecole  de  Medecine,  p.  3. 

I  have  purposely  omitted  mentioning  one  condition  stated  by  M.  Renault, 
»  which  does  not  appear  to  me  correct.  He  says,  "  that  the  counter-poisons 
»  ought  to  be  soluble  in  water,  and  in  the  animal  fluids."  Now,  it  is  evident, 
!•  that  magnesia,  which  is  allowed  by  all  practitioners  to  be  the  best  antidote 
!« to  mineral  acids,  h  an  earth  insoluble  hi  water. 
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of  any  pain.  Ten  minutes  after,  extreme  debility  was  ob- 
served, the  animal  was  motionless,  fresh  vomitings  of  a  white 
frothy  matter  succeeded,  mixed  with  inspissated  saliva,  which 
was  rendered  with  difficulty.  These  vomitings  continued 
during  an  hour,  with  general  insensibility.  Eighteen  minutes 
after,  death  took  place,  preceded  by  a  trembling  of  the  vo- 
luntary muscles.  The  stomach  contained  only  a  part  of  the 
oxyde  administered,  with  a  very  small  quantity  of  fluid.  The 
mucous  coat  was  inflamed  throughout  its  whole  extent,  with- 
out exhibiting  any  gangrenous  spots :  the  intestines  and  the 
other  organs  were  sound. 

The  same  quantity  of  sublimate,  mixed  with  potash,  was 
given  to  another  dog,  and  the  results  were  the  same.  The 
soda  and  the  lime  acted  in  the  same  manner  as  the  salt  of 
tartar.  We  must,  then,  conclude,  that  the  alkalies  cannot  be 
the  antidotes  of  the  sublimate,  since  the  yellow  oxyde  of  mer- 
cury, in  a  very  small  dose,  acts  as  a  poison,  even  when  the 
animal  shall  have  vomited  a  part  of  it. 

Navier  himself  does  nqt  seem  to  attach  much  importancejj 
to  these  agents,  as  he  says,  in  speaking  of  the  oxyde  of  mer- 
cury, "  Now  this  precipitate  is  not  entirely  exempt  froi 
corrosion ;  therefore,  the  method  of  correcting  the  deleterious 
action  of  alkaline  salts  being  insufficient,  it  will  be  prudent  tc 
adopt  some  other,  more  efficacious,  if  possible. 

77.  The  alkaline  sulphurets  are  recommended  by  the  phy-j 
sician  of  Chalons,  as  an  infallible  method  of  curing  those  whc 
have  swallowed  corrosive  sublimate.    "  This  salt,"  says  hej 
"  will  be  entirely  decomposed,  and  converted  into  a  blact 
insoluble  sulphuret  of  mercury." 

Experiment. — Twenty-two  grains  of  black  sulphuret  oi 
mercury,  dry,  and  reduced  to  a  fine  powder,  were  given  to  : 
middling  sized  dog.    The  animal  died  twenty  hours  after 
without  exhibiting  any  other  symptom  than  sharp  pains  in  ihi  ■ 
abdomen,  and  convulsive  movements.    These  symptoms  did 
not  appear  till  sixteen  hours  after  the  exhibition  of  the  poison 
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On  opening  the  body,  the  stomach  was  found  to  contain  some 
aliments,  and  a  little  sulphuiet  of  mercury.    The  mucous  coat 
.  of  this  viscus  was  for  the  most  part  inflamed.    No  alteration 
ijappeared  in  any  of  the  other  organs. 

Experiment, — Fifteen  grains  of  corrosive  sublimate 
were  decomposed  by  the  hydro-sulphuret  of  potash.  The 
black  sulphuret  which  resulted  from  the  operation,  was  per- 
fectly washed,  and  administered  to  a  little  dog.    In  five 
minutes  he  was  much  agitated,  shewed  great  signs  of  suff'ering, 
*  with  convulsive  movements — no  vomiting.    At  the  end  of  an 
hour  the  convulsive  movements  ceased,  he  became  calm,  and 
died  two  hours  from  the  administration  of  the  poison.  The 
tjtomach  was  found  nearly  empty,  its  internal  coat  plastered 
>  vvith  the  black  sulphuret,  strongly  inflamed,  and  of  a  brownish 
:olour ;  a  quantity  of  mucous  matter  was  found  in  the  bron- 
Izhia}.    This  experiment  was  repeated  with  four  grains  of  the 
sublimate  dissolved,  and  half  a  drachm  of  the  sulphuret  of 
^potash.    The  result  was  precisely  the  same. 

Experiment. — Three  grains  of  sublimate  dissolved  in  an 
vDunce  of  water,  were  given  to  a  little  dog.  Immediately  after 
iiihe  was  made  to  take  thirty  grains  of  the  sulphuret  of  potash, 
liJissolved  in  three  glasses  of  water.  The  animal  very  soon 
!(-eIt  very  great  agony,  vomited  some  thick  matter  of  a  blackish 
:olour;  he  died  ten  hours  afterwards.  The  interior  of  the 
j:  jtomach  was  greatly  inflamed  ;  the  mucous  coat,  in  the  vicinity 
[  af  the  pylorus  and  of  the  cardia,  was  gangrenous  ;  the  oesopha- 
ijus  but  little  inflamed ;  the  intestines  sound. 

These  experiments  were  made  on  other  dogs,  substituting 
i;he  sulphuret  of  lime  for  the  sulphuret  of  potash ;  and  the 
results  were  just  the  same.  Consequently,  these  chemical 
pgents  cannot  be  the  antidotes  of  sublimate. 

I  wished  to  try  what  would  be  the  eff'ect  of  tlie  martial 
alkaline  tincture,  which  Navier  speaks  of.*    1  gave  two 

•  This  tincture  is  prepared  of  borax,  water,  cream  of  tartai",  and  sul- 
whate  of  iron.  Navier,  p.  196. 
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drachms  of  it  diluted  with  three  ounces  of  water,  to  a  dog  who 
had  just  taken  four  grains  of  corrosive  sublimate  in  solution. 
The  animal  died  six  hours  afterwards. 

The  result  of  all  these  experiments  proves,  that  the  chemical 
agents,  recommended  by  Navier,  are  of  no  use  in  cases  of 
poisoning  by  corrosive  sublimate  in  a  fluid  state.  They  must 
consequently  be  still  less  so  if  this  salt  has  been  swallowed  in  a 
solid  form ;  for  the  force  of  cohesion  opposes  a  strong  re- 
sistance to  the  chemical  action,  which  ought  to  take  place  be- 
tween the  poison  and  its  antidote. 

EXAMINATION  OF  OTHER  SUBSTANCES  PRO- 
POSED AS  ANTIDOTES  TO  THIS  SALT. 

78.  The  sulphurated  hydrogen  gas,  the  hydro-sulphurated 
water,  sugar,  the  infusion  of  Peruvian  bark,  metallic  mercury, 
soup,  albumine ;  such  are  the  bodies  whose  action  on  the 
corrosive  sublimate  we  have  now  to  examine. 

Experiment. — ^The  sulphurated  hydrogen  gas,  the  hy- 
dro-sulphurated water,  decompose  the  corrosive  sublimate  ia 
the  same  manner  as  the  hydro-sulphurets ;  wherefore  all  the 
animals,  to  which  I  have  administered  these  agents  as  antidotes 
to  this  salt,  have  perished  at  the  expiration  of  a  longer  or 
shorter  time.  They  ought,  then,  to  be  rejected,  although 
latterly  recommended  by  men  of  distinguished  talents. 

79'  M.  Marcelin  Duval  reports,  that  after  having  given 
to  a  dog  a  piece  of  bacon  which  concealed  twenty-four  grains 
of  corrosive  sublimate,  the  animal  experienced  some  symp- 
toms, which  he  succeeded  in  relieving,  by  administering  to 
to  him  a  great  quantity  of  sugared  water.*  I  wished  to  de- 
termine whether  this  effect  depended  on  the  sugar,  or  on  the 
vehicle  with  which  it  was  united. 

Exv]?RiMENT. — ^Ten  grains  of  sublimate  dissolved  in  tw 
ounces  of  distilled  water,  were  given  to  a  middling  sized  dog. 
He  was  immediately  made  to  eat  three  ounces  of  sugar  wel 


*  Dissertation  siir  la  Toxicologic,  soiitemie  a  I'ecole  de  Paris,  1806. 
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pulverized ;  two  minutes  afterwards  he  vomited  a  great  quan- 
tity of  alimentary  matter,  experienced  violent  pains,  tossed 
himself  about  greatly,  and  expired  at  the  end  of  two  hours. 
The  stomach  was  inflamed. 

Experiment. — ^Two  ounces  of  pulverized  sugar  were 
given  to  a  rabbit,  immediately  afterwards  it  was  made  to 
swallow  two  grains  of  sublimate  dissolved  in  an  ounce  of 

1  water.    An  ounce  more  sugar  was  then  given  it.    At  the  end 
of  fourteen  minutes  it  died.    These  facts  |)rove,  evidently, 

:  that  sugar  does  not  act  as  an  antidote  to  sublimate,  and  that 
the  good  effects  obtained  from  sugared  water,  depend  on  the 

;  epormous  quantity  of  the  liquid.    This  will  be  put  out  of  all 

•  doubt  by  the  following  experiment. 

Experiment. — A  dog  was  made  to  drink  about  eight 

i.  ounces  of  water ;  two  minutes  afterwards  ten  grains  of  corro- 

jsive  sublimate  were  administered  to  him,  dissolved  in  six 

( ounces  of  the    same  fluid.     The  animal  vomited  much. 

^  Water  was  continued  to  be  given  to  him  until  he  vomited 

D  no  longer :  at  the  end  of  twenty-four  hours  he  was  perfectly 

r recovered. 

80.  M.  Chausarel  has  announced,  that  he  caused  ten  grains 
oof  corrosive  sublimate  to  be  given  to  a  dog,  and  that  he  was 
iperfectly  cured  by  an  infusion  of  cinchona  calissaya.  The 
I  author  concludes,  from  this  fact,  that  the  cinchona  is  an  an- 
t  tidote  to  corrosive  sublimate.* 

Experiment. — The  oesophagus  of  a  middling  sized  dog 
fwas  detached  from  the  surrounding  parts,  and  pierced  with 
I  a  small  opening,  through  which  twelve  grains  of  corrosive 
nsabUmate  dissolved  in  two  ounces  of  water,  were  injected  into 
Ithe  stomach.  One  minute  after  seven  ounces  of  an  infusion 
wf  cinchona  calissaya  were  nitroduced  into  this  viscus,  and 

•  Chausarel  Observationg  sur  diverscs  Substances  V^n^ueuses,  p.  47, 
IBourdeaux,  1807. 
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the  oesophagus  was  tied  below  the  opening,  to  prevent  vo- 
miting. The  animal  very  shortly  after  began  to  make  violent 
efforts  to  vomit ;  he  lay  down,  and  remained  in  a  state  of  per- 
fect immobility :  an  hour  afterwards  he  passed  a  stool  almost 
liquid,  and  died  at  the  expiration  of  five  hours. 

The  inflammation  of  the  mucous  lining  of  tiie  stomach, 
was  arrived  at  its  highest  pitch  near  to  the  cardiac  portion, 
and  towards  the  bottom  of  this  viscus :  it  was  of  a  blackish 
red  colour;  extremely  hard,  and  adhering  strongly  to  the 
muscular  coat :  that  part  which  covered  the  pyloric  portion 
was  very  red,  but  much  less  inflamed.  This  viscus  contained 
a  part  of  the  liquid  injected,  and  a  very  great  quantity  of 
tenacious  mucosities. 

Experiment.  The  samequantity  of  sublimate  was  injected 
in  the  same  manner,  into  the  stomach  of  another  very  strong 
dog.  Immediately  after,  eight  ounces  of  a  very  strong  infusion 
of  the  gray  cinchona  were  administered  :  the  animal  died  five 
hours  afterwards,  and  very  nearly  the  same  changes  were  ob- 
served, as  in  the  preceding  case. 

These  experiments  prove  that  the  infusion  of  Peruvian 
Bark  is  of  no  use  as  an  antidote  to  corrosive  sublimate.  M. 
Chausarel  gives  no  account  of  the  symptoms  experienced  by 
the  animal ;  he  does  not  say  whether  the  poison  was  expelled 
by  vomiting ;  and  finally,  it  does  not  appear  to  us,  that  a 
solitary  fact,  even  when  accurately  stated,  ought  to  suffice  to  ■ 
establish  a  principle  of  so  great  importance. 

81.  We  find  in  an  ancient  epigram  of  Ausonius,  that  a 
woman  gave  to  her  husband  some  metallic  mercury,  with  the 
design  of  increasing  the  energy  of  a  certain  poison,  which 
she  had  administered  to  him.  Far  from  producing  this  effect, 
the  mercury  on  the  contrary,  entirely  re-established  the  heal 
of  the  person  poisoned. 

The  celebrated  Goethe,  asks  of  the  Professor  Doebereine 
of  Jena,  what  was  the  poison  which  he  had  taken.  Thi 
learned  man  is  of  opinion,  that  it  was  corrosive  sublimate 
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sinee,  of  all  the  poisons  known,  it  was  the  only  one  whose 
power  was  weakened  by  mercury. 

It  appeared  to  me  worth  while  to  try  some  experiments,  to 
throw  a  light  on  this  fact. 

1st.  A  drachm  of  metallic  mercury  was  given  to  a  rabbit ; 
immediately  afterwards,  it  was  made  to  take  three  grains  of 
corrosive  sublimate,  dissolved  in  two  ounces  of  water :  the 
animal  experienced  a  trembling  all  over  the  body,  and  died  in 
;  thirteen  minutes. 

2nd.  Ten  grains  of  liquid  sublimate  were  swallowed  by  a 
.  very  strong  dog :  one  minute  afterwards,  a  drachm  of  metallic 
rmercury  was  administered  to  him,  and  he  was  muzzled :  he 
•  iulFered  much,  and  died  in  a  quarter  of  an  hour.    The  stomach 
^presented  no  sign  of  inflammation:  it  contained  about  two 
jounces  of  fluid,  a  very  little  solid  matter,  and  metallic  mercury 
laarnished  by  a  slight  crust  of  muriate  at  minimum.    The  fluid 
ft:onsisted  partly  of  the  sublimate  not  decomposed.    It  appears 
r  rom  this  experiment,  1st,  that  a  portion  of  the  corrosive  sub- 
I  imate  was  decomposed  by  the  metallic  mercury,  and  converted 
ito  muriate  at  minimum.    2nd.  That  another  portion  of  this 
lU  was  not  decomposed,  and  exerted  its  poisonous  action.  3rd. 
liat  it  is  impossible  that  the  whole  of  the  poison  can  be  de- 
Dmposed,  because,  the  metal  being  very  heavy,  occupies  the 
ottom  of  the  stomach,  and  does  not  come  in  contact  with  the 
uid ;  and  further,  because  it  ceases  to  exert  its  action,  as 
)on  as  it  is  covered  with  the  first  coat  of  muriate  at  minimum, 
.h.  Finally,  that  it  ought  not  to  be  considered  as  the  antidote 
'  corrosive  sublimate. 

82.  Broth  does  not  decompose  the  corrosive  sublimate  with 
fficient  energy,  to  be  considered  as  an  antidote  to  this 
)ison.  Nevertheless,  the  dogs  to  which  I  gave  ten  or 
elve  grains,  and  who  afterwards  swallowed  five  or  six  ounces 

broth,  lived  longer  than  those  which  swallowed  the  sub- 
II  ate  only. 

83,  The  facility  with  which  the  albumine  decomp  OSes  the 

G 

I 


82 


corrosive  sublimate ;  the  nature  of  the  precipitate  resulting 
from  the  decomposition  (^.  50),  and  which  appeared  to  me, 
to  be  not  very  hurtful;  in  fine,  the  desire  of  finding  a  counter- 
poison  amongst  the  substances  in  most  frequent  use,  and 
within  the  reach  of  every  one,  has  induced  me  to  ascertain  by 
experiment,  whether  the  white  of  eggs  be  not  an  antidote  to 
that  poison. 

Experiment  1st.  Sixty  grains  of  the  precipitate  obtained  by 
means  of  albumine,  in  a  solution  of  corrosive  sublimate  were 
given  in  powder  to  a  middling  sized  dog,  who  experienced  no 
inconvenience.  The  same  quantity  of  the  precipitate  well 
washed,  and  in  a  jelly,  was  given  to  a  rabbit,  from  which 
likewise,  no  apparent  inconvenience  resulted.  Another  weakly 
dog,  who  had  already  swallowed,  a  few  days  before,  a  small 
dose  of  sublimate,  took  sixty  grains  of  this  precipitate  in  the 
form  of  jelly  as  above :  he  twice  vomited  up  a  whitish  matter, 
without  any  appearance  of  suffering  pain,  and  perfectly 
recovered. 

Experiment  2nd.  I  diluted  the  white  of  six  eggs  in  four 
ounces  of  water :  the  fluid  resulting  from  it  was  filtered,  and 
mixed  with  twelve  grains  of  corrosive  sublimate,  dissolved  ioi 
two  ounces  of  water.    The  decomposition  of  the  sublimate 
immediately  took  place ;  and  I  made  myself  certain  that  the 
whole  of  the  salt  was  decomposed  by  the  above  quantity  of 
albumine.    The  compound  was  injected  into  the  stomach  of 
a  middle  sized  dog,  and  I  prevented  his  vomiting,  by  passing 
a  ligature  over  the  oesophagus :  the  animal  made  great  efforts 
to  vomit,  and  appeared  greatly  incommoded.    At  tlie  end  o 
four  and  twenty  hours  he  began  to  flag;  he  had  an  ardeUj 
thirst,  and  the  pulse  beat  a  hundred  and  twenty  strokes  in 
minute.    I  loosened  the  ligature  from  the  oesophagus,  whic 
was  a  great  deal  too  tight :  he  drank  a  vast  quantity  of  wate 
the  next  day  he  continued  in  the  same  state,  and  died  th 
days  after  the  injection. 

The  stomach  and  intestinal  canal  were  perfectly  soun 
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they  shewed  no  traces  of  inflarrtmation :  the  oesophagus  was 
violently  inflamed,  and  almost  in  a  state  of  gangrene,  for  near 
an  inch  about  the  ligature :  where  the  thread  was  applied,  it 
was  nearly  cut  through. 

Experiment  3rd.  Twelve  grains  of  corrosive  sublimate  dis- 
solved in  an  ounce  of  water,  were  introduced  by  means  of  an 
elastic  gum  catheter  into  the  stomach  of  a  little  dog :  at  the 
expiration  of  eight  minutes  he  had  thrice  vomited  a  thickish 
matter,  of  a  violet  colour,  and  in  small  quantity.    The  whites 
of  eight  eggs  beat  up  with  two  ounces  of  water  w  ere  then  in- 
jected, part  of  which  was  immediately  vomited ;  a  few  mo- 
ments after  he  vomited  again,  and  the  matter  thrown  up  was 
t  rvhite,  turbid,  and  exactly  resembled  the  triple  body  which 
t  esults  from  the  mixture  of  albumine  and  corrosive  sublimate. 
"Pive  days  afterwards,  the  animal,  which  suffered  but  little, 
vas  quite  recovered. 

Experiment  4th.  Twelve  grains  of  corrosive  sublimate, 
jlissolved  in  two  ounces  of  water,  were  given  to  a  middle 
I  zed  dog;  and  three  whites  of  eggs  beat  up  with  three  ounces 
f  water  were  injected,  and  the  oesophagus  tied  to  prevent 
lomiting.    The  animal  made  great  efforts  to  vomit :  twelve 
ours  afterwards,  he  died  with  all  the  signs  of  having  been 
jisoned  by  sublimate.    The  mucous  coat  of  the  stomach 
as  strongly  inflamed,  especially  towards  the  cardiac  portion 
*  was  blackish  and  very  hard;  that  part  which  covered  the 
■lodenum  and  pylorus  was  injected  in  a  very  sensible  manner. 
Experiment  5th.  Twelve  grains  of  corrosive  sublimate  in  a 
id  state,  were  mixed  with  two  whites  of  eggs,  beat  up 
;h  four  ounces  of  water.    This  mixture  was  given  to  a  very 
Mong  dog,  which  was  afterwards  muzzled  :  horrible  sufferings, 
pnitings  of  a  white  matter,  very  thick,  and  abundant  stools 
h  an  extreme  degree  of  agitation,  were  the  symptoms 
ich  preceded  death,  which  took  place  two  hours  after. 
On  opening  the  body,  the  stomach  was  found  to  contain 
y  little  liquid  matter,  was  strongly  inflamed  on  its  internal 
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surface,  without  any  signs  of  gangrene ;  the  mucous  coat  of 
the  intestines  was  perfectly  sound. 

Experiment  6th.  Two  rabbits,  to  which  had  been  given 
two  grains  of  corrosive  subUmate  dissolved  in  an  ounce  of 
water,  and  mixed  with  the  white  of  one  egg,  beat  up  with 
water,  died  four  minutes  after  swallowing  the  mixture. 

CONCLUSIONS  DRAWN  FROM  THE  EXPERI- 
MENTS MADE  WITH  ALBUMINE. 

There  results  from  these  experiments,  and  from  many  other 
similar  ones  which  I  purposely  omit  mentioning,  1st.  that  the 
triple  body  composed  of  albumine,  muriatic  acid,  and  the 
oxyde  of  mercury  at  minimum,  may  be  taken  without  danger 
in  a  large  dose  (Experiment  1st.) ;  2nd.  that  when  a  very 
great  quantity  of  the  white  of  egg  is  given,  previously  mixed 
with  the  corrosive  sublimate ;  the  deleterious  action  of  this 
poison  is  hardly  sensible.    The  animal  which  forms  the  sub- 
ject of  the  2nd.  Experiment,  and  which  died  in  consequence 
of  the  very  severe  inflammation  of  the  oesophagus,  justifies 
this  conclusion.    If  the  action  of  the  twelve  grains  of  subli- 
mate, which  he  took  with  the  albumine,  had  not  been  conJ 
siderably  diminished  ;  death  would  have  ensued  within  a  fe 
hours  from  the  injection ;  and  the  stomach  would  have  shewn 
signs  of  inflammation  of  its  mucous  coat,  more  or  less  intense 
3rd.  That  the  dogs  who  have  swallowed  twelve  or  lifteci 
grains  of  sublimate,  and  have  been  allowed  to  vomit,  seldou 
lose  their  lives  when  the  albumine  is  given  to  them  ;  whici 
circumstance  depends  upon  the  power  of  the  albumine,  fo 
decomposing  the  sublimate  which  it  may  find  in  the  stomat 
(Experiment  3rd.),    4th.  That  all  animals,  which  do  not  tak 
a  sufficient  quantity  of  the  white  of  eggs,  die  in  the  course  < 
three  or  four  hours,  when  they  have  only  taken  twelve  grais  •. 
of  sublimate :  which  agrees  with  what  we  have  laid  do\\i  i 
§.  50.  i.  e.  "  that  the  corrosive  sublimate,  mixed  with  jll 
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moderate  quantity  of  albumine,  gives  a  fluid  in  which  there 
still  remains  sublimate,  which  consequently,  ought  to  exert  its 
poisonous  qualities.  5th.  That  of  all  the  substances  hitherto 
proposed  as  antidotes  to  corrosive  sublimate;  albumine 
swallowed  in  sufficient  quantity,  is  the  only  one  useful, 
because  it  can  be  taken  with  impunity ;  because  it  forms  with 
the  poison,  a  body  by  no  means  deleterious ;  lastly,  because  it 
i  is  within  the  reach  of  every  body,  and  can  be  applied  im- 
mediately after  the  swallowing  of  the  poison. 

84.  We  shall  now  point  out  the  steps,  the  physician  ought 
;  to  pursue  in  this  kind  of  poisoning. 

From  the  first  appearance  of  the  symptoms  denoting  it, 
i  the  patient  should  be  made  to  swallow  several  glasses  of 
vvwhite  of  egg  beat  up  with  water :  if  this  substance  cannot 
bbe  procured,  a  decoction  of  Linseed,  of  Marshmallow,  or 
^Mallow-leaves,  may  be  given ;  or  rice-water,  sugared-water, 
I  gelatinous  broths,  or  even  common  water  at  the  temperature 

iof  25°.  to  30'. :  by  these  means  the  energy  of  the  sublimate 
will  be  weakened,  and  the  stomach  filled  with  liquids.  The 
•.fulness  of  this  viscus  will  determine  vomiting,  and  con- 
tsequeutly  the  evacuation  of  part  of  the  poison.    The  patient 
bhould  be  made  to  drink  copiously,  so  long  as  the  vomitings 
continue,  and  until  the  symptoms  are  considerably  relieved, 
[f  the  patient  be  so  organized  that  he  cannot  vomit,  or  if  he 
be  affected  with  Trismus,  we  must  then  be  obliged  to  have 
-ecourse  to  the  method  proposed  by  Boerhaave,  and  brought 
:o  perfection  by  M.  M.  Depuytren  and  Renault,  which  con- 

Idsts  in  mechanically  evacuating  the  stomach  by  means  of  an 
jlastic  gum  catheter,  armed  with  a  syringe.  "The  elastic 
'  gum  catheter,"  says  Mr.  Renault,  "  should  be  so  long:,  that 
'  one  of  its  extremities  may  be  plunged  into  the  bottom  of 
'  the  stomach,  and  of  a  sufficient  capacity  to  admit  the  soft 
*  substances,  such  as  those  which  are  half  digested,  to  pass 
'  through  :  it  ought  to  have  two  terminal  orifices,  and  lastly, 
'  it  should  be  mounted  with  a  ferule  of  metal  at  its  exterior 


86 

"  extremity,  which  sliould  be  received  into  the  pipe  of  a  syrihge* 
"  Things  being  thus  prepared,  the  catheter  should  be  in- 
"  troduced  by  the  mouth,  dr  the  nostrils,  the  syringe  adapted* 
"  and  a  certain  quantity  of  fluid  should  be  gently  injected,  in 
"  order  to  dilute,  suspend,  or  dissolve  the  poison.  The 
"  piston  should  then  be  withdrawn,  the  machine  emptied,  and 
"  a  certain  quantity  of  the  matter  contained  in  the  stomach 
"  drawn  out.  When  this  operation  has  been  several  times 
"  performed,  this  viscus  will  be  well  washed,  and  the  whole 
"  of  the  poison  extracted  without  any  violence,  almost  with- 
"  out  pain ;  and  in  a  very  short  space  of  time.  Whenever  the 
"  poison  has  not  passed  the  pylorus,  and  it  is  not  in  large  pieces,  i 

the  possibility  of  extracting  it  by  those  means,  is  evident  to 
"  all  those  who  know  any  thing  of  physics.  When  experiments 
'*  upon  men  shall  have  proved  its  efficacy,  the  employment  of 
"  it  may  become  extremely  extensive :  until  such  experiments 
"  shall  have  decided  it,  I  shall  offer  the  following,  which  I 
"  have  made  upon  living  animals.  1  injected  eight  ounces  of 
"  water  into  the  stomach  of  several  small  dogs,  and  have  always 
"  sijcceeded  in  drawing  it  all  off  by  these  means.    It  cannot 

indeed  fail  to  succeed,  if  we  consider  how  effectually 

similar  means  have  been  employed  for  emptying  the  bladder 
"  of  coagulated  blood."  (||| 

85.  I  shall  report  an  observation  communicated  to  me  by 
Cullerier,  which  proves  to  a  demonstration,  how  adi 
vantageous  it  is  in  the  cases  of  poisoning  here  considered,  tc 
ply  the  patient  with  quantities  of  fluids. 

About  twelve  years  ago,  the  dispenser,  who  was  chargec 
with  the  preparation  of  the  solution  of  corrosive  sublimatt 
employed  in  the  Hospital  for  venereal  patients,  by  mistakj 
made  use  of  a  larger  quantity  pf  sublimate  than  was  prope 
for  preparing  the  medicine.    Two  hundred  patients  unde 
treatment  for  venereal  complaints,  took  a  portion  of  this  liquid; 
and  were  poisoned  by  it.    Rending  pains  at  the  stomach,  an 
over  the  whole  abdomen,  copious  vomitings,  and  a  tightnes 
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about  the  throat,  were  the  symptoms  which  first  announced 
the  action  of  the  poison.    M.  Cullerier,  principal  Surgeon  to 
;  this  Hospital,  being  informed  of  the  circumstance,  had  re- 
■  course  instantly  to  mucilaginous  drinks.    He  ordered  milk, 
decoction  of  linseed,  and  warm  water.    He  gave  to  each 
patient  about  ten  pints  of  liquids,  in  the  space  of  six  or  seven 
hours ;  and  at  the  end  of  this  time,  the  symptoms  had  nearly 
!  all  vanished  :  ten  or  twelve  only  of  the  patients,  still  felt  pains 
1  of  the  stomach  for  twelve  or  fifteen  days ;  but  none  of  them 
idied.    It  was  a  curious  circumstance,  that  the  pains  were 
more  severe,  in  proportion  as  the  stomach  was  empty;  and  it 
was  hardly  felt  immediately  after  the  drinking  the  liquids.  M. 
L  Cullerier  is  ignorant  of  the  dose  of  corrosive  sublimate  which 
I  might  have  been  given  to  these  patients  ;  but  he  is  of  opinion, 
ithat  the  least  was  two  or  three  grains.* 

*  The  Ancients  had  already  noticed  the  advantages  resulting  from 
oromiting  in  cases  of  poison ;  Dioscorides  in  his  book  on  poisons,  recommends 
rjwrater,  oil,  and  butter,  as  vomitives.  Matthioli  thus  reports  the  passage 
:)f  that  author: 

'  "  Quod  si  qui  forsan  obmutescentes,  aut  temulenti,  aut  nolentes  alioqui 
'  Yenenum  a  se  egeri,  nullam  nobis  ejus  cognitionem  praebeant,  turn  pro- 
'  linus  accedendum  ad  ea  quae  comrauniter  epotis  quibuscunque  venenis 
'  opitulari  consueverunt.  Atqui  nullum  magis  in  omnia  valens  auxilium 
I  '■  dari  potest,  quam  ut  proximo  loco  virus  foras  exhauriatur,  priusquam 
■  invalescat.  Quare  sine  mork  calidum  oleum  ex  aqu^,  aut  seorsum  ut 
'  vomitare  cogantur,  dari  convenit.  Aut  si  oleum  natura  loci  negat, 
'  butyrum  cum  aqua  calid^l,  aut  malv^,  aut  lini  semine,  aut  trago,  urticl, 
'  foeno-graeco,  aut  halicae  decocto,  vicem  ejus  exhibebit.  Hsec  enim 
/  non  modo  vomitionibus  exigent  vi  illS.  snk  laxatrice,  aut  nauseam  ciente : 
f  sed  »lvum  quoque  subducent,  et  corporum  inanitione  ita  adversabuntur, 
I  nt  acrimoniam  venenorum  hebetent."  (Petri  Andreae  Matthioli,  Venetiis, 
1.558,  lib.  vi.  page  711.) 

Ambrose  Pard  says,  "  And  if  a  man  suspects  that  he  has  taken  poison  by 
r  the  mouth,  he  ought  not  to  sleep  in  such  a  casej  for  the  force  of  the 
\  poison  is  often  so  great,  and  it  is  so  inimical  by  nature,  that  it  will  exert 
its  power :  tliat  often  it  produces  the  same  effects  on  our  bodies,  as  a  fire 
I  kindled  amongst  dry  straw ;  for  oftentimes  it  happens,  that  those  who 
•  are  poisoned,  before  they  can  have  the  assistance  of  a  Physician  or 
5  Sorgeon,  die.  They  should  then  instantly  be  made  to  vomit,  by  taking 
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86.  Copious  and  mucilaginous  drinks  ougbt  to  be  preferred 
to  any  other  emetics,  in  order  to  excite,  or  encourage  vomiting, 
in  cases  of  poison  by  corrosive  sublimate.  Indeed  these  kinds 
of  drink  have  the  triple  advantage,  of  being  administered 
with  promptitude,  of  expelling  the  poison,  and  of  moderating 
the  irritation  already  produced.* 

<'  oil  and  warm  water  :  instead  of  oil,  they  may  take  melted  butter,  -with 
"  warm  water,  or  decoction  of  linseed,  or  fenugreek,  or  some  fat  brotli ; 
"  for  such  things  as  these  cast  out  the  poison  by  vomiting ;  added  to  which 
"  they  relax  the  belly ;  and  by  such  evacuations  the  poison  is  thrown  out, 
"  and  its  acrimony  destroyed."  (CEuvres  d'Ambroise  Paree,  onzieme 
edition,  des  Venins,  liv.  xxi.  ch.  vii.  p.  485.) 

The  following  observation  of  Sydenham,  has  for  its  object  a  case  of 
poisoning  by  corrosive  sublimate,  cured  by  water. 

"  Duobus  abhiuc  mensibus  quidam  in  viciuik  me  rogabat  ut  Servum  in* 
"  viserem,  qui  baud  modicam  mercurii  sublimati  quantitatem  deglutiverat. 
"  Hora  fere  elapsa  erat,  quii  venenum  hauserat,  cum  ad  eum  a'ccederem, 
*'  jamque  os  et  labia  vald%  intumescebant.  Vehementer  SBgrotabat 
"  ardente  ventriculi  doiore,  caloreque  tantum  non  confectus.   Ego  tres 

aquae  tepidae  congios,  repetitis  haustibus  summa  qua  potui  celeritate  et 
"  diligentia  ebibendos  imperavi,  atque  ut  toties  nova  ingereretur  copia, 
"  quoties  ventriculus  jara  ingestam  per  vomitum  ejecerat;  volui  etiam  ut 
"  eluerentur  intestina  aqua  tepida  sine  uUo  additamento  copiose  per  sedem 

inject!,  ubi  prinmm  ventris  tormina  admonerent  venenum  jam  per  in- 
"  feriora  exitura  quaerere.  Paruit  miser,  jam  vitae  avidus,  et  plures  etiam 
"  aquae  libras  quam  praescripserani,  absorpsit.  Amici,  qui  aegro  utpote  ia 
"  casu  insolito,  assiderent,  ab  eo  didicerunt,  quas  primum  evomuit  aquas 
*'  gustu  perquam  acres  fuisse,  sale  scilicet  venenato  ^plenius  exsaturatas  ; 
"  singulis  autem  vicibus  rejectas  aliquam  semper  acredinis  partem  amittei  e, 
"  donee  tandem  nihil  prorsus  saperent.  Quae  mox  urgebant  tormina,  solu 
"  aqu!  injecta  ad  modum  cnematis  leniebantur.  Hoc  tamen  nullo  reruui 
"  apparatu,  benedicente  numine,  intra  paucas  horas  convaluit  a^ger,  ii\y 
"  quod  labia  non  statim  detumescerent,  ore  etiam  a  veneni  particulis,  qua. 
"  aqnam  quam  evomuerat  penitiiis  infecerant  adhuc  exulcerato.  Qn 
"  symptomata  diceta  a  lacte  solo  ad  quatriduum  adhibit^  niox  evanuerun 
"  Aquam  oleo  (quod  hie  una  cum  opere  ignari  solent  perdere)  atque  alii 
"  omnibus  liquoribus  ideo  praetuli,  quod  cum  ea  magis  esuriret,  exindi 
"  magis  idonea  mihi  videretur  devorandis  salinis  hujus  veneni  particulis 

quam  alius  quilibet  liquor,  qui  vel  crassior  esset,  vel  particulis  alien 
"  corporis  jamdiu  praegnantior."  (Sydenham  Opera  Medica,  Epist.i.  p.  200.] 

•  "  Vomitoria  tamen  non  sint  fortiora  ac  maligna,  sed  leuiora,  et  cun 
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It  is  necessary  to  keep  in  mind  in  administering  these  kinds 
of  drink,  that  their  value  depends  upon  their  quantity  ;  and 
that  consequently,  they  should  be  administered  to  the  patient, 
I  even  when  he  feels  no  inclination  to  drink. 

87.  Oils,  and  greasy  substances  in  general,  are  of  no  kind 
,  of  use,  and  ought  to  be  laid  aside,  because  they  act  in 
.  opposition  to  the  real  solvents. 

88.  The  treatment  of  this  kind  of  poisoning,  ought  to  be 
•  still  more  active,  if  the  organs  of  the  abdomen  are  in  a  state 
c  of  inflammation.  For  neither  is  it  uncommon  to  witness 
I  Gastritis,  Enteritis,  or  even  Peritonitis,  as  the  consequences 
(  of  this  accident.  These  cases,  generally  fatal,  require  on  the 
1  part  of  the  physician,  the  greatest  attention :  if  the  inflamma- 
t  lion  is  only  incipient,  general  and  local  bleedings  should  be 
i  had  recourse  to ;  by  applying  in  the  latter  case,  ten,  twelve, 
it  fifteen,  or  twenty  leeches  on  the  parts  in  pain.  These  means 
j^have  perfectly  succeeded  with  me  in  the  case  of  the  patient 
i-  who  is  the  subject  of  the  first  observation  ;  and  I  am  convinced 
I  it  may  be  turned  to  great  advantage.  If  the  patient' is  strong 
j^.  and  vigordus,  there  can  be  no  fear  of  one  or  two  bleedings 
f  from  the  arm,  in  order  to  counteract,  as  much  as  possible, 
ithe  violent  inflammations  produced  by  this  poison.  The  use 
of  emollient  and  anodyne  glysters,  in  these  cases,  affords  un- 

;  questionable  advantages.    They  may  be  prepared  with  a  de- 
coction of  marshmallow-root,  linseed,  and  laudanum. 

It  is  essentially  necessary  not  to  neglect  the  application  of 
emollient  fomentations  over  the  whole  of  the  abdomen ;  they 
ought  never  to  be  omitted,  except  in  cases  where  the  pain  is 
so  violent  as  to  render  the  weight  of  these  applications  in- 
supportable. The  Pediluvium,  and  even  the  warm  bath 
Dught  to  be  employed ;  the  patient  may  remain  in  it  several 
hours,  provided  that  the  temperature  of  the  water  be  always 


v.«. 


*  periculum  sit  in^^kiB^  nec  semper  operosa  medicaraenta  componere 

*  liceat,  quae  ad  manum  Slffltyomitoria  exhibere  donee  alia  parei^tur,  neces- 
q  '  sarium  estex  aquatepi(^a.''QWert.  Opera,  torn.  iii.  p.  616.Lugd.  1760.) 
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riearly  the  same.  In  fine,  the  lowest  diet  must  be  prescribed, 
and  the  patient  allowed  nothing  but  a  little  broth. 

IS  the  inflammation  is  already  arrived  at  a  certain  height,  or 
if  it  has  gone  through  its  several  stages,  bleeding  must  be 
laid  aside ;  for  there  will  be  reason  to  apprehend  gangrene : 
the  treatment  in  this  case,  must  be  the  same  as  in  internal, 
inflammations.  , 

89.  Antispasmodics,  and  even  Narcotics,  ought  to  be  em- 
ployed, in  cases  where  there  are  any  alarming  nervous 
symptoms,  such  as  spasms  and  convulsions. 

When  the  symptoms  are  relieved,  and  the  patient  is  entering 
on  a  state  of  convalescence,  he  ought  to  be  supported  with  a 
farinaceous  diet,  and  softening  drinks,  such  as  milk,  rice,  cream, 
oatmeal  gruel,  panada,  and  broths  prepared  from  the  flesh  of 
young  animals. 

If  the  poison  should  be  taken  by  a  person  already  sick,  it 
is  evident  that  regard  must  be  had  to  the  complication  in  the 
course  of  the  treatment ;  and  the  means  must  be  varied  ac- 
cording to  the  nature  of  the  existing  disease.  : 

Of  the  Red  Precipitate,  and  Precipitate  per  se. 

90.  These  two  bodies  are  nothing  else  but  the  oxyde  qf 
mercury,  at  the  maximum  of  oxydation ;  the  former  however, 
almost  always  contains  a  little  nitric  acid.  ^ 

9 1 .  Their  colour  is  red ;  when  heated  in  a  glass  tube,  theyi 
become  decomposed,  and  give  out  volatile  metallic  mercury,^ 
adhering  to  the  sides  of  the  tube,  and  oxygen  gas,  which  m 
disengaged.  1 

92.  They  are  insoluble  in  water;  when  rubbed  on  a  plate 
of  copper  freed  from  impurities,  they  render  it  white,  shining, 
and  silvery. 

93.  The  hydro-sulphuret  of  ammonia,  blackens  them  in- 
stantly, and  converts  them  into  sulphuret  of  mercury.  (§.  17.  D.) 

94.  The  muriatic  acid  of  commerce,  dissolves  them  very 
well  without  heat,  and  gives  the  muriate  of  mercury  at  maxi- 
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mum,  which  yields  a  yellow  precipitate  to  potash,  and  a 
white  one  to  ammonia. 

95.  Being  triturated  with  a  solution  of  alcoholized  potash, 
they  never  furnish  sulphate  of  potash ;  which  circumstance 
distinguishes  them  from  the  turbith  mineral,  of  which  we  shall 
speak  bye  and  bye. 

96.  These   two    preparations   ought  to  be  considered 
; (especially  the  red  precipitate)  as  violent  poisons.  Plouquet 
reports,  that  a  man  who  had  been  tormented  with  a  violent 
headrache,  swallowed  by  accident  some  red  precipitate.  He 
immediately  experienced  violent  colics,  copious  vomitings,  a 

^  trembling  of  all  his  limbs,  and  cold  perspiration.* 

Minium,  Colcothar,  and  Kermes,  the  colour  of  which 
approaches  that  of  these  mercurial  compounds,  cannot  well 
Koe  confounded  with  them,  since  they  exhibit  appearances 
iiltogether  different,  with  the  tests  of  which  we  have  been 
:  speaking. 

OF  TURBITH  MINERAL. 

97.  Turbith  mineral  is  a  salt  formed  of  a  great  portion  of 
»xyde  of  mercury  at  maximum,  and  a  small  quantity  of 
nilphuric  acid ;  for  which  reason  it  is  likewise  known  by  the 
kiames  of  sub-sulphate  of  mercury  at  maximum,  or  sub-deuto- 
t/4ilphate  of  mercury.  It  is  in  the  form  of  a  yellow  powder, 
lehe  shade  of  which  varies  greatly,  according  to  the  manner  in 
iwhich  it  is  prepared, 

98.  On  being  heated  in  a  small  glass  tube,  it  becomes  de- 
composed, and  gives  out  metallic  mercury,  which  condenses 
m  the  sides  of  the  tube ;  and  oxygen  gas  and  sulphuric  acid 
Bias,  which  are  set  at  liberty :  it  is  almost  insoluble  in  water. 

99.  The  hydro-sulphuret  of  ammonia  brought  in  contact 
ivith  this  yellow  salt,  immediately  blackens  it,  and  converts  it 
tato  sulphuret  of  mercury.  (§.  17.  D.) 


•  Plouquet.  Comment.  Med.  in  Processus  Criminal es, 
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100.  If  rubbed  on  a  plate  of  pure  copper,  it  renders  it 
white,  shining,  and  silvery. 

101.  Nitric  acid  dissolves  it  easily  without  heat,  and  forms 
a  clear  colourless  solution,  which  affords  a  black  precipitate  to 
the  hydro-sulphuret  of  ammonia,  and  a  yellow  one  to  the 
caustic  potash ;  and  which  is  not  rendered  turbid  by  the 
chromic  acid.  These  facts  incontestibly  prove,  that  the 
Turbith  mineral  properly  prepared,  is  a  salt  at  the  maximum 
of  oxydation.  It  often  happens  that  the  Turbith  of  commerce 
dissolves  only  in  part  in  the  nitric  acid ;  and  in  that  case,  the 
portion  undissolved  is  of  a  beautiful  white  colour :  the  Turbith 
then  has  been  badly  prepared,  and  ought  to  be  considered  as  a 
mixture  of  yellow  Turbith,  soluble  in  nitric  acid,  and  of 
sulphate  of  mercury  at  minimum,  white,  and  insoluble  in  this 
acid  at  the  ordinary  temperatures. 

102.  The  Turbith,  when  agitated  in  a  solution  of  alcoholized 
potash,  perfectly  pure,  is  changed  into  an  insoluble  yellow 
oxyde  of  mercury  at  maximum ;  and  sulphate  of  potash,  which 
remains  in  the  fluid :  so  that  on  filtering  it,  a  liquid  is  obtained^ 
which  gives  a  white  precipitate  on  the  addition  of  a  few  drops 
of  muriate  of  barytes :  this  precipitate  is  sulphate  of  barytesJ 
insoluble  in  water  or  in  nitric  acid.  The  badly  prepared] 
Turbiths,  of  which  we  have  already  spoken,  would  give  thi 
same  results;  only  that  a  black  oxyde  of  mercury  would 
obtained  by  the  affusion  of  potash :  this  oxyde  would  belorigl 
in  that  case  to  the  sulphate  of  mercury  at  minimum,  decom- 
posed by  the  alkali. 

This  preparation,  which  Boerhaave  and  Lobb  have  so  highlv 
extolled  for  preventing  the  small  pox,  and  which  many  otbei 
physicians  have  employed  as  an  emetic  in  the  bite  of  a  ma* 
dog,  is;  at  the  present  day,  almost  excluded  from  the  raaterii 
medica  :  it  is  hardly  ever  used  in  the  venereal  disease,  or  aii^ 
other,  and  seldom  becomes  the  object  of  medico-legal  inves- 
tigation. What  we  have  here  said  of  its  nature  and  propertiesj 
will  serve  to  distinguish  it  from  the  other  substances  witli 
which  it  might  be  confounded. 
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OF  OTHER  MERCURIAL  SALTS. 

103.  The  nitrates  and  sulphates  of  mercury  at  maximum 
and  minimum,  the  ammoniaco-mercurial  muriates,  &c.  ought 
;to  be  equally  considered  as  poisons  5  their  history  is  contained 
i  in  what  we  have  said  in  the  preceding  articles. 

^MERCURIAL  VAPOURS,  AND  MERCURY  IN  A 
STATE  OF  EXTREME  DIVISION. 

104.  Mercury  reduced  to  the  state  of  vapour  ought  to  be 
considered  as  a  poison.  Fernel,  Swediaur,  Fourcroy,  and  others, 

i.iave  given  reports  of  cases,  which  prove  how  much  the  work- 
rmen  employed  in  mercurial  mines,  gilders,  silverers  of  looking- 
:  glasses,  constructers  of  barometers,  &.c.  are  subject  to  serious 

accidents  from  their  calling.  The  author  of  the  Systeme  des 
I  Connciissances  Chimiques  gives  us  a  striking  instance  of  the 
■  evils  which  these  vapours  are  capable  of  producing,  in  the 

ihistory  of  two  persons  with  whom  he  was  acquainted,  which 
\-  we  shall  give  in  this  place. 

OBSERVATION. 

A  man  was  in  the  habit  pf  gilding,  from  morning  to  night, 
1  n  a  room  sufficiently  large,  but  low  ;  where  he  slept,  himself, 
bis  wife,  and  his  children.    Having  taken  but  little  precaution 
>:o  guard  against  the  effects  of  mercurial  vapours,  he  was  first 
leisited  with  chancres  on  the  mouth,  in  very  great  numbers :  his 
ibreatb,  at  this  time,  became  fetid ;  he  could  neither  swallow 
<aor  speak,  without  dreadful  pains.    Similar  accidents,  cured 
oy  cessation  from  his  employment  and  appropriate  medicines, 
appeared  three  or  four  times  in  succession,  without  any  other 
jymptoms:  but,  in  a  short  time,  this  evil  was  accompanied 
with  a  very  violent  trembling,  which  first  attacked  the  hands, 
and  afterwards  the  whole  body.    He  was  confined  to  i\n  arm- 
chair, not  being  able  to  move  a  single  step.  His  condition  was 
itruly  pitiable.  Agitated  by  perpetual  convulsive  movements,  he 
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was  neither  able  to  speak,  nor  to  raise  his  hand  to  his  mouth 
without  striking  himself.    He  was  under  the  necessity  of  being 
fed,  and  could  only  swallow  by  a  convulsive  deglutition,  which 
had  well  nigh  choaked  him  a  hundred  times.    In  this  situation 
he  had  recourse  to  an  empiric,  who  prescribed  several  secret 
medicines,  and  ordered  his  legs  to  be  rubbed  with  some 
ointment.    The  effect  they  produced  was  remarkable :  his 
trembling  ceased  a  little,  his  legs  and  thighs  swelled  prodigi- 
ously ;  a  great  quantity  of  bhsters  made  their  appearance  upon 
them ;  these  were  pierced  with  a  needle ;  they  gave  out,  in 
abundance,  a  turbid  serum,  which  they  preserved  in  small 
pots,  by  order  of  the  empiric.    At  the  expiration  of  a  certai 
time,  there  formed  an  abscess,  in  which  globules  of  mercury 
were  manifestly  perceived.    In  the  course  of  five  or  six  month* 
of  a  similar  treatment,  the  patient  felt  himself  much  better 
the  trembling  having  nearly  disappeared,  and  scarcely  existing 
at  all  any  more,  he  considered  himself  cured,  and  neglecte 
himself.    Exercise  strengthened  him ;  but  he  retained  an  ex-* 
traordinary  degree  of  sensibility.    The  noise  of  a  horse,  or 
any  kind  of  carriage,  made  him  start  to  that  degree,  that  he 
was,  in  many  instances,  near  being  crushed  to  death,  if  he 
had  not  taken  the  precaution  of  walking  against  the  wall  and 
the  shops.    On  resuming  his  work,  notwithstanding  all  his 
precautions,  the  trembling  returned,  and  fixed  itself  in  his 
hands.    It  is  a  singular  circumstance,  that  being  in  the  habit 
of  getting  drunk,  when  itu  that  situation,  he  could  hold  his 
glass  without  upsetting  it,  which  he  was  not  able  to  do  before 
he  had  drank ;  and  he  told  me  that  he  kiiew  many  of  his 
brethren  to  whom  the  same  circumstance  constantly  occurred. 
The  precaution  which  he  took,  of  working  but  very  little,  and 
of  carrying  off  the  mercurial  vapours  by  a  current  of  air,  ex- 
empted him  from  the  cruel  evils  which  he  had  already  suf- 
fered: he  no  longer  felt  any  thing  more  than  a  trembling  ol 
the  hands,  and  an  insupportable  stammering.    This  gilder 
lived  three  or  four  years  afterwards,  without  any  other  acci- 
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dent  of  the  kind,  and  died  of  a  fracture  of  the  arm  in  three 
different  places. 

His  wife  laboured  under  nearly  the  same  symptoms ;  but 
much  less  serious  in  the  beginning.    She  was  affected  with  a 
continual  ptyalisra,  which  dried  up  her  body,  and  reduced 
her  to  a  skeleton.    In  the  end  this  unfortunate  woman  became 
asthmatic :  the  paroxysms  of  this  disease,  which  at  first  ob- 
served long  intervals,  became  daily  more  frequent:  she  had  a 
continual  rattling  in  the  thro£lt,  but  neither  spit  up  nor  coughed 
towards  the  end  of  this  disease,  which  continued  the  same 
eighteen  years :  she  could  neither  walk  nor  stoop  down  without 
"ear  of  being  suffocated.    After  being  confined  to  her  arm- 
;:hair  more  than  a  twelvemonth,  the  symptoms  of  her  asthma 
[tDecoming  worse  and  worse,  she  was  at  length  delivered  from 
|<ier  evils  by  a  death,  happy  indeed  for  herself,  but  which  was 
•  errific  in  appearance  to  the  by-standers.* 

105.  In  examining  the  effects  produced  in  persons  exposed 
:o  the  action  of  mercurial  vapours,  we  may  reduce  them  to 
nhe  following :  trembling  and  paralysis  of  the  limbs,  vertigO;, 
60SS  of  memory,  and  of  the  other  intellectual  faculties ;  saliva- 
cion,  and  ulceration  of  the  mouth ;  colic,  asphyxia,  asthma, 
Moemoptysis,  atrophy,  apoplexy,  death. 

We  cannot  refuse  to  ascribe  to  these  vapours  a  powerful 
iction  upon  the  organs  of  sense  and  motion ;  but  this  action 
iloes  not  appear  to  us  to  differ  sufficiently  from  that  which 
bther  mercurial  preparations  exercise  on  the  nervous  system 
§.  62),  to  warrant  us,  after  the  example  of  M.  Fod6re,  in 
irranging,  in  a  separate  class,  the  vapours  in  question. 

106.  Ought  metallic  mercury  to  be  considered  as  a  poison  ? 
kChis  question  appears  to  me  to  have  been  badly  understood 
titherto.  There  are  authors  who  affirm  that  mercury  is  endowed 
with  the  most  mischievous  qualities ;  while  others,  on  the  con- 

*  •  Essai  sur  les  Maladies  des  Artisans,  trad,  du  Latin  de  Ramazaani,  par 
wnrcxoy,  p.  43. 
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trary,  maintain,  that  there  is  no  kind  of  danger  in  taking  a 
strong  dose  of  this  substance. 

]st.  Zwinger  relates,  that  a  man,  who  was  a  long  time 
tormented  with  a  dreadful  colic,  took,  on  the  third  day  of  his 
disease,  four  ounces  of  crude  mercury,  which  at  first  pro- 
duced no  ill  accident ;  but,  on  the  seventh  day,  there  appeared 
a  flow  of  saliva  very  profuse,  which  continued  the  next  day 
without  swelling  of  the  tongue,  or  of  the  glands  of  the  mouth. 
The  ninth  day  the  patient  passed  the  mercury  by  stool,  and 
was  nearly  cured.  The  metal  expelled  was  in  its  natural  state, 
except  a  few  particles  which  appeared  corroded.* 

2nd.  Laborde  reports  the  case  of  a  person,  who  kept  in 
his  body,  for  fourteen  days,  about  seven  ounces  of  metallic 
mercury;  and  M'ho  was  attacked  with  a  profuse  salivation, 
accompanied  with  ulceration  of  the  mouth,  and  paralysis  ol 
the  extremities.*f- 

3d.  Paul  Jalon  speaks  of  a  man,  who  wore  a  belt  of  re( 
cloth  in  which  mercury  was  inclosed,  for  the  purpose  of  curing 
the  itch.    At  the  expiration  of  two  days  he  was  attackec 
Avith  pains,  aphthae,  and  inflammation  of  the  tongue,  palate 
throat,  gums,  lips,  and  the  whole  cavity  of  the  mouth ;  sc 
considerable  a  swelling  took  place,  and  a  flow  of  so  great  : 
quantity  of  a  viscid  humour,  that  the  passages  were  nearly 
stopped,  and  the  patient  could  neither  drink,  eat,  speak,  no 
scarcely  breathe  ;  his  face  was  prodigiously  swelled,  and  livid 
in  a  word,  he  was  threatened  with  a  speedy  suffocation.  Oj 
taking  off  the  belt,  it  was  found  to  contain  mercury  and  som 
kind  of  grease.    One  bleeding,  with  some  purgative  glystu 
were  sufficient  to  relieve  the  symptoms  in  the  course  of  eighji. 
days.|  H 

4th.  Olave  Borrichius  asserts,  that  a  man  labouring  undalj 

•  Ephemerides  des  Cur.  de  la  Nature,  Decembre  2nd,  1688.  Obs.  2S(  IB, 
par  Theodore  Zwinger. 

■f  Laborde,  Journal  de  Medecinc,  torn.  i.  p.  S.  W 

t  Ephemerides  des  Curieux,  Obs,  107.   Dec.  2nd,  1687.  .  11, 
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ardent  and  malignant  fever,  died  on  the  same  day, that  two 
,mall  bags  of  linen,  filled  with  crude  mercury,  w^ere  applied  to 
lis  hands.* 

oth.  Doctor  Scret  caused  a  dog  to  take  eight  ounces  of 
nercury,  mixed  with  four  ounces  of  grease ;  no  accident  oc- 
:urred :  the  dog,  indeed,  became  more  ravenous  than  usual .f 

6th.  I  have  often  repeated  the  same  experiments  upon  dogs 
nd  rabbits,  and  with  the  same  results. 

7th.  Dehaen  and  several  other  practitioners,  have  adminis- 
5red  this  metal,  without  the  least  inconvenience,  in  obstinate 
Dnstipations,  the  iliac  passion,  and  in  certain  kinds  of  hernia; 
rovided  that  these  complaints  were  not  complicated  with 
'iflammation  of  the  intestines. 

:  8th.  The  inhabitants  of  London  and  Edinburgh,  in  the 
eginning  of  the  last  century,  used  to  take  every  morning  two 
r  three  drachms  of  mercury  in  four  or  five  ounces  of  oil,  as 
>  preservative  against  the  gout  and  gravel .;{: 
-  9th.  Mr.  Sue  reports,  in  the  Memoirs  of  the  Medical  So- 
tety  of  Emulation,  that  a  person  took  for  a  long  time  two 
A)unds  of  mercury  daily,  with  the  design  of  expelling,  by  the 
mus,  a  crown  piece  which  had  stuck  in  the  oesophagus.  This, 
I'Dsiderable  quantity  of  the  metal  only  passed  through  him 
liily  into  the  close-stool.| 

1  Out  of  all  these  facts,  the  three  first  prove  that  it  acts  as  ft 
il^iison,  the  last  five  decide  in  favour  of  the  harmlessness  of 
I  IS  metal.  As  to  the  fourth,  reported  by  Olaus  Borrichius, 
liiiiay  be  easily  perceived  that  it  is  too  incomplete  to  throw 
I  y  light  on  this  discussion.  A  severe  affection,  like  malig- 
[ItQt  fever — might  it  not  have  terminated  fatally  without  the 
|l:ernal  application  of  the  mercury  ? 

ill  107.  It  appears  to  me  that  metallic  mercury  acts  as  a 

iil-  Acta  Medica  et  Philosopliica  Hafniensia.   Vol.  v.  p.  141.  Obs.  52. 
h  Ephemer.  des  Cur.  de  la  Nature,  1670  or  1678. 
I  Des  Bois  de  Rochefort,  torn.  i.  p.  213.  Materia  Medica,  1789. 
|>  Memoires  de  la  Faculty  Medicale  d'Emulatiou,  4th  year,  p.  25?. 
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poison  whenever  it  remains  sufficiently  long  in  the  alimentary 
canal  to  undergo  a  considerable  degree  of  division,  or  to  be 
absorbed.  It  is  well  known,  that  moisture  and  grease  are 
capable  of  attenuating  exceedingly  the  molecules  of  this  metal, 
to  such  a  degree  that  they  become  black.* 

There  is,  then,  no  doubt,  that  in  the  first  three  cases  re- 
ported, the  mercury  retained  in  the  body  was  divided  by  the 
humours  of  the  stomach,  and  by  the  grease  with  which  it  was 
mixed  in  the  mercurial  girdle.    In  this  state  of  division  it  was 
absorbed,  and  its  poisonous  action  developed,  with  greater 
or  less  energy.    This  opinion  acquires  additional  weight  by 
the  following  considerations.    First,  We  have  just  now  re- 
ported a  case  of  poisoning  by  mercurial  vapours ;  which  zre, 
nothing  more  than  mercury  extremely  divided  by  caloric. 
Secondly,  The  mercurial  omtment  employed  in  the  way  o^ 
friction,  in  the  treatment  of  the  venereal  disease,  produces 
often  swelling  of  the  gums,  pains  within  the  throat,  ulcers  of 
the  mouth,  salivation,  vertigoes,  fever,  trembling  of  the  limbs 
and  violent  pains  in  the  joints.    Now  this  ointment  is  nothing 
more,  according  to  the  precise  experiments  of  M.  Voge 
than  metallic  mercury  mixed  with  grease,  the  division  o 
which  has  been  carried  to  such  a  pitch  as  that  the  mixtur 
becomes  of  a  blackish  colour.-f-    Thirdly,  Svvediaur  relates 
that  he  has  rubbed  a  dog  on  the  back,  without  shaving  him 
with  the  gray  mercurial  ointment,  and  only  once  in  the  fqii 
and  twenty  hours.    In  three  days  time  his  mouth  began  to 
affected ;  and  though  the  frictions  were  from  that  time  di$ 
continued,  the  salivation  was  still  very  severe  :  the  animal  w 
sick  for  a  fortnight,  in  such  a  manner  that  great  fear  was  s 
for  his  life.    The  salivation  continued  the  whole  of  this  tim 
accompanied  with  a  horrible  stench,  that  infected  the  who 
house.    Fourthly,  Fabricius  de  Hilder  relates,  that  a  wom' 


*  Journal  tie  Physique,  toin.  Ixx.  Memoire  de  Vogel. 
t  Annales  de  Chyiwic,  torn.  I\iv.  p.  220,  Meni»  dc  Vogel. 
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being  near  her  husband,  who  was  rubbing  in  mercurial 
ointment  over  a  stove,  experienced  such  a  salivation  that  her 
throat  was  covered  with  ulcers.*  A  surgeon  rubbing  a  patient 
with  mercurial  ointment,  was  attacked,  according  to  the  report 
of  Frambecarius,  with  a  continued  vertigo  tenebrosa.-f 

ARTICLE  THE  SECOND. 
SPECIES  II.— ARSENICAL  POISONS. 

Var.  1st.    Arsenious  Acid,  or  white  oxyde  of  arsenic. 

 2nd.  Arsenites,  or  combinations  of  that  acid  with 

salifiable  bases. 
 3d.   Arsenic  Acid. 

 4th.  Arseniates,  or  combinations  of  the  arsenic  acid 

with  the  bases. 

 5th.  Yellow  sulphuret  of  arsenic. 

— —  6th.  Red  sulphuret  of  arsenic.  i 

 7th.  Black  oxjde  of  arsenic  (Jiy  powder ). 

 8th.  Arsenical  vapours. 

108.  The  preparations  of  arsenic  are,  of  all  the  poisonous 
bbstances  in  the  mineral  kingdom,  the  most  fatal  j  and  are 
Close,  the  properties  of  which  the  physician  ought  to  be  best 
icquainted  with.  Being  of  considerable  use  in  the  arts,  dis- 
posed of  in  commerce  for  the  purpose  of  destroying  noxious 
iiimals,  administered  and  applied  every  day  under  various 

>rms,  for  the  cure  of  several  species  of  diseases,  frequently 
:  e  instrument  of  crime  and  suicide,  it  is  not  to  be  wondered 

,  that  they  should  furnish,  more  frequently  than  any  others, 
:e  opportunity  of  exercising  the  talents  of  professional  men. 
1  Fortunately  the  history  of  these,  has  been  brought,  by 

everai  learned  men,  to  a  greater  degree  of  precision  than 

*  Fabricii  Hildani  Opera,  observationum  et  curationum  Medico-Chirur- 
rarum.  Cent.  5.  Observat.  xcviii.  p.  435.  Francofurti  ad  Maenum,  164S. 
"■  Tom.  ii,  cons,  iii,  Etmuller  de  Vertiginc. 
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that  of  any  other  poison.  Experiments,  beyond  the  reach  of 
all  criticism,  have  fixed  our  ideas  with  respect  to  the  antidote 
of  the  arsenious  acid,  a  deleterious  substance  which  it  most 
concerns  us  to  be  acquainted  with.  Many  excellent  medical 
observations  have  thrown  great  light  on  the  nature  and  order 
of  the  symptoms  resulting  from  its  action:  in  fine,  many 
ingenious  chemical  proceedings,  proposed  at  diflferent  periods, 
for  discovering  the  atoms  of  this  substance,  have  greatly 
enriched  this  department  of  medical  j  nrisprudence.  We  pro- 
pose laying  down  here  whatever  has  been  ascertained  on  this 
subject,  adding,  at  the  same  time,  many  chemical  facts  neg- 
lected by  authors,  and  which  will  serve  to  complete  whatever 
is  necessary  to  be  known  with  respect  to  this  poison. 

The  order  in  which  we  intend  to  present  these  facts  will 
be  precisely  the  same  as  that  adopted  in  treating  of  mercurial 
poisons.  We  shall  begin  by  describing  the  principal  chemical 
properties  of  metallic  arsenic,  the  knowledge  of  which,  it 
appears  to  us,  ought  to  serve  as  the  basis  of  all  that  we  have 
to  say  on  this  article. 

OF  ARSENIG. 

109.  Arsenic  is  a  solid  metal,  of  a  gray  colour,  like  steef 
and  shining  when  first  prepared.    Its  texture  is  grained  an 
sometimes  scaly,  its  hardness  not  very  considerable,  and  i 
fragility  very  great.    According  to  Bergman,  its  specific  gra 
vity  is  8,308. 

110.  Being  ejyposed  to  the  action  of  caloric,  in  a  clos 
vessel,  arsenic  sublimes  and  crystallizes  in  tetraedral  figure 
without  melting  or  experiencing  any  alteration. 

At  the  ordinary  temperature,  arsenic  exposed  to  the  atmos 
phere  for  some  time,  loses  its  brilliancy,  becomes  tarnishet 
grows  black,  and  is  converted  into  a  black  oxyde  of  arsenic  a 
minimum.  This  fact  proves  that  arsenic  is  capable  of  com 
bining  easily  with  oxygen. 

If  it  be  heated  in  contact  with  the  air,  it  then  diffuses  whii 
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vapours  extremely  dangerous  to  respire,  and  of  a  smell  similar 
to  that  of  garlick  or  of  phosphorus.  These  vapours,  when 
collected,  are  nothing  else  than  the  white  oxyde  of  arsenic  at 
maximum  farsenious  acid),  formed  at  the  expense  of  the 
oxygen  of  the  atmosphere,  decomposed  by  the  metal.  We 
shall  presently  explain  a  third  combination  of  this  metal  with 
oxygen,  in  which  the  latter  principle  is  very  abundant,  and 
which  is  known  by  the  name  of  arsenic  acid. 

111.  Arsenic  is  capable  of  combining  with  sulphur,  and 
forms  two  different  sulphurets ;  one  yellow,  known  by  the 
name  of  orpimeiit ;  the  other  of  a  reddish  colour,  called 
realgar.    This  last  contains  more  sulphur  than  the  other, 

112.  Being  heated  with  a  small  quantity  of  nitric  acid,  the 
metallic  arsenic  is  converted  into  a  white  substance,  which  is 
nothing  else  than  the  white  oxyde  of  arsenic  ( arsenious  acid, 
deuto  oxyde ).  If  a  greater  quantity  of  nitric  acid  is  employed, 
and  these  two  substances  are  left  to  act  on  each  other  a  longer 
time,  a  white  body  will  still  be  obtained,  which  is  the  arsenic 
acid.    In  both  cases,  reddish  vapours  are  disengaged. 

Ratio7iale.  The  nitric  acid  is  formed  of  a  great  proportion 
.  of  oxygen,  and  a  certain  quantity  of  azote  ;  the  affinity  of  these 
)  two  bodies  towards  each  other  is  very  weak,  especially  at  an 
«  elevated  temperature,  consequently  the  arsenic  decomposes  the 
acids,  seizing  a  portion  of  its  oxygen ;  whilst  at  the  same  time 
•  tlie  azote,  retaining  still  a.  portion  of  this  principle,  is  disen- 
i  gaged  in  the  state  of  nitrous  gas,  capable  of  being  converted 
I  into  red  nitrous  acid  gas,  by  means  of  the  oxygen  of  the  air 
I  contained  in  the  vessel  in  which  the  experiqient  was  made. 

113.  If  a  certain  quantity  of  metallic  arsenic,  divided, 
(•washed,  and  perfectly  brilliant,  be  put  into  a  solution  of  sul- 
pphate  of  ammoniacal  copper  diluted  with  water,  it  will  be 
ween  in  the  space  of  a  few  minutes,  that  the  transparency  of 
Jihe  fluid  is  diminished,  that  its  blue  colour  is  bordering  upon 
l^green ;  and  at  length  as  the  turbidness  increases,  a  beautiful 
[green  precipitate  is  obtained,  which  is  arsenite  of  copper. 
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The  formation  of  this  precipitate  is  greatly  accelerated  by 
agitation. 

Rationale.  The  arsenic  imbibes  a  sufficiency  of  oxygen 
from  the  air  contained  in  the  water,  to  pass  into  the  state  of 
arsenious  acid ;  this  lays  hold  of  the  ammonia,  and  forms  an 
arsenite  of  ammonia  which  is  soluble :  but  this  arsenite,  by 
virtue  of  the  law  explained  in  the  note  on  21,  decomposes 
the  sulphate  of  copper,  and  gives  birth  to  the  green  arsenite 
of  copper  which  is  insoluble,  and  to  the  sulphate  of  ammonia, 
which  is  soluble. 

This  character  will  be  of  very  great  utility  to  us  in  the  end, 
to  distinguish  the  atoms  of  arsenic  in  the  midst  of  the  animal 
cinder,*  the  brilliancy  and  colour  of  which  greatly  resemble 
the  atoms  of  this  metal, 

114.  Arsenic  does  not  appear  to  be  a  poison.  Bayen  has 
given  to  dogs  as  much  as  a  drachm  of  this  metal,  recently 
prepared,  without  producing  any  perceptible  alteration  in  their 
health.  M.  Renault  has  given  to  these  animals  two  drachms 
of  mispickel  (an  alloy  formed  of  arsenic  and  iron) ;  they  never 
experienced  either  nausea  or  vomitings,  nor  has  there  been 
any  derangement  in  their  functions.  This  fact  appears  to 
confirm  the  results  of  Bayen's  experirhent,  but  it  is  not  suffi- 
cient to  prove  the  innoxious  quality  of  metallic  arsenic ;  for  in 
many  experiments  it  has  happened,  that  the  administration  of 
this  substance  has  caused  the  death  of  the  animals  to  whom  it 
was  given.  This  effect  probably  depends  upon  the  facility 
with  which  it  was  converted  into  an  oxyde. 

CHEMICAL  HISTORY  OF  ARSENIOUS  ACID. 

115.  The  arsenious  acid,  known  under  the  name  of 
arsenic,  and  the  white  oxyde  of  arsenic,  is  generally  found  in 
the  form  of  white  masses,  opaque  on  their  exterior  surface, 
yellow,  transparent,  and,  as  it  were  vitrified,  within ;  its  taste 

*  Cbarbon  Animal. 
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is  acrid  and  corrosive ;  when  reduced  to  powder,  it  bears  some 
Tesemblance  to  sugar.    Its  specific  gravity  is  5,000. 

116.  When  exposed  on  burning  coals,  it  volatilizes,  dif- 
iiising  white  vapours,  very  dense,  and  of  a  smell  resembling 
garlick.  The  same  thing  takes  place  if  it  is  dropped  upon  a 
a  plate  of  copper  or  iron  previously  heated  to  redness.  A 
plate  of  copper  placed  above  these  vapours  becomes  covered 
with  a  coat  of  a  very  beautiful  white,  and  not  of  a  blackish 
white,  as  has  been  improperly  pointed  out.  This  coat  is 
nothing  else  than  the  arsenious  acid,  volatilized  and  attached 
to  the  plate :  it  can  be  easily  scratched  off  with  the  finger, 
when  the  copper  regains  its  natural  colour. 

117.  The  arsenious  acid  dissolves  in  water.  Until  lately  it  has 
•been  always  thought  that  it  required  eighty  parts  of  cold  water 
to  dissolve  one  part  of  this  acid,  whereas  only  fifteen  parts 
of  boiling  water  were  sufficient.  M.  Klaproth  has  lately 
•published  a  series  of  experiments  on  this  subject;  and  he  proves 
how  widely  the  chemists  were  mistaken  ou  the  degree  of 
solubility  of  arsenious  acid.  According  to  him,  ten  ounces  of 
water  at  the  temperature  of  12°  R.  at  the  end  of  twenty-four 
hours,  had  not  dissolved  more  than  twelve  grains  of  this  acid 
perfectly  levigated ;  or,  what  is  the  same  thing,  one  thousand 
parts  of  water  at  the  same  temperature  was  only  capable  of 
dissolving  two  parts  and  a  half.  If  one  thousand  parts  of 
boiling  water  be  employed,  they  are  then  capable  of  dissolving 
seventy-seven  parts  and  a  quarter.  Lastly,  if  a  quantity  of  ar- 
^lenious  acid  be  boiled  in  water,  and  the  solution  be  allowed 
to  cool,  the  superfluous  arsenious  acid  is  deposed  in  the  form 

~^f  tetraedral  prisms,  and  the  solution  will  contain  thirty  parts 
of  the  acid  to  one  thousand  of  water.*  This  solution  is  with- 
•^)ut  smell  or  colour,  and  produces  scarcely  any  effect  upon  the 
tinctures  and  papers  of  tournesol  and  of  curcuma :  it  turns  the 

»  Die  Aufloslichkeit  des  weissen  Arseniks  in  Wasser,  quantitativ  bes- 
_^mrat  Von  Klaproth  (Journal  de  Schweigger,  vol.  viii.  cahier  3.) 
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syrup  of  violets  green,  and  restores  the  colour  to  the  tournesol 
paper,  which  has  been  reddened  by  any  acid.  Its  taste  is  very 
acrid. 

118.  Being  mixed  with  potash,  soda,  and  liquid  ammonia 
it  forms  soluble  combinations,  called  arsenites. 

119.  Lime  water,  brought  in  contact  with  this  solution, 
produces  a  precipitate  of  arsenite  of  lime.  This  salt  is  never 
black,  as  is  asserted  by  the  writers  on  medical  jurisprudence ; 
on  the  contrary,  it  is  of  a  very  beautiful  white.  It  easily  dis- 
solves in  an  excess  of  arsenious  acid. 

120.  Sulphurated  hydrogen  gas,  and  hydro-sulphurated 
water,  throw  down  the  arsenious  acid  in  a  yellow  golden  pre- 
cipitate. This  precipitate  is  composed  of  sulphur  and  metallic 
arsenic.  It  is  easy  to  perceive  that  the  oxygen  of  the  arsenious 
acid  acts  upon  the  hydrogen,  to  form  water ;  whilst,  at  the 
same  time,  the  sulphur  and  arsenic  unite  to  give  rise  to  a 
sulphuret^  By  this  means,  the  arsenious  acid  can  be  discovered 
in  a  solution  which  contains  only  tst^^  part  of  it. 

This  sulphuret  dried  upon  the  filter,  and  heated  with  caus- 
tic potash  in  a  small  glass  tube,  becomes  decomposed  in  the 
course  of  a  few  seconds,  yields  to  the  potash  the  sulphur  it 
contains,  and  thus  transforms  itself  into  a  fixed  sulphuret  of 
potash,  and  metallic  arsenic,  which  becomes  volatilized,  and 
adheres  to  the  sides  of  the  tube.  The  sulphuret  of  potash 
may  be  easily  recognized  by  dropping  into  it  a  drop  or  two 
of  water;  it  will  exhale  a  smell  like  rotten  eggs,  or  sul- 
phurated hydrogen  gas.  If  it  be  treated  by  weak  muriatic 
acid,  a  soluble  muriate  of  pptash  is  obtained,  together  with  a 
sulphur  of  a  yellowish  white  colour,  which  renders  the  solution 
turbid,  and  sulphurated  hydrogen  gas,  which  is  set  at  liberty. 

The  hydro- sulphurets  do  not  in  any  manner  disturb  the 
solution  of  the  arsenious  acid,  at  least,  unless  a  few  drops  of 
nitric  acid  be  added  to  the  mixture,  or  muriatic  acid,  &c. 
In  this  case  the  same  golden  yellow  precipitate  will  be  ob- 
tained, composed  of  sulphuret  of  arsenic. 
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Rationale.  The  acid  added  seizes  on  the  base  of  the  hydro- 
udphuret,  and  disengages  sulphurated  hydrogen.  The  arse- 
lious  acid  then  acts  upon  this  sulphurated  hydrogen,  which 
t  was  not  capable  of  dislodging  from  the  hydro-sulphuret,  on 
account  of  its  little  affinity  for  the  bases. 

121.  The  sulphuret  of  potash  dissolved  (hydrogenated  sul- 
)huret  of  potash,  liver  of  sulphur )j  put  in  small  quantity  into 
:he  solution  of  arsenious  acid,  gives  a  white  precipitate.  If 
he  quantity  of  the  sulphuret  employed  be  considerable,  the 
orecipitate  becomes  yellowish,  but  never  acquires  the  beau- 
iful  gold  colour  of  the  sulphuret  we  have  just  been  describing. 
1 1  consequently  appears  to  us  preferable  to  employ  the  sul- 
:)hurated  hydrogen,  or  the  hydro-sulphurets,  in  order  to  dis- 
'  over  the  atoms  of  arsenious  acid. 

122.  The  nitrate  of  silver  is  immediately  precipitated  by 
ihe  solution  of  arsenious  acid :  the  precipitate,  which  is  of 

yellow  colour,  grows  black  on  exposure  to  the  light.  It 
j  onsists  of  arsenious  acid  and  oxyde  of  silver.  The  production 
;  f  this  precipitate  takes  place  even  when  the  solutions  are 
r.reatly  diluted.  The  lapis  infernalis  (lunar  caustic)  or  nitrate 
f  f  silver  cast,  being  left  for  a  few  seconds  in  a  solution  of 
"srsenious  acid,  is  equally  decomposed,  and  precipitates  yellow 
takes  formed  by  the  same  arsenite. 

Rationale.  The  arsenious  acid  seizes  on  the  oxyde  of  silver, 
i/ith  which  it  is  capable  of  forn^ing  an  insoluble  body.  The 
titric  acid  set  at  liberty  remains  in  the  solutiop.  This  effect 
>  epends,  both  the  affinity  of  the  arsenious  acid  for  the 
;xyde  of  silver,  and  on  the  strength  of  cohesion  of  the  preci- 
kitate  which  takes  place. 

123.  The  sulphate  of  copper  dissolved,  and  brought  into 
Nontact  with  the  arsenious  ^cid,  gives,  in  a  few  seconds,  a 
laky  green  precipitate,  which  quickly  collects  together,  and 
rhich  is  composed  of  arsenious  acid  and  oxyde  of  copper.  If 
«e  smallest  drop  of  liquid  potash  be  added  to  the  mixture  of 
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sulphate  of  copper  and  arsenious  acid,  the  green  precipitate 
instantly  appears.  In  this  case  there  is  the  affinity  of  the 
potash  for  the  sulphuric  acid,  which  contributes  to  facilitate 
the  separation  of  the  oxyde  of  copper  by  the  arsenious  acid. 

In  order  to  insure  success  in  forming  this  precipitate,  a 
grain  of  arsenious  acid  may  be  boiled  with  three  grains  of 
potash ;  by  this  means  the  arsenite  of  potash  is  obtained, 
which,  being  mixed  with  five  grains  of  sulphate  of  copper 
dissolved  in  a  small  quantity  of  water,  gives  a  beautiful  pre- 
cipitate of  a  grass-green  colour. 

This  green  arsenite  of  copper  carefully  washed,  on  being 
added  to  an  excess  of  hydro-sulphurated  water,  changes  colour, 
is  decomposed,  and  becomes  of  a  brownish  red.  This  effect 
results  from  the  mixture  of  the  two  sulphurets  of  arsenic  and 
of  copper,  the  former  of  which  is  yellow,  dnd  the  other 
blackish.  The  prussiate  of  potash  changes  it  to  a  blood  red, 
more  inclining  to  vermillion  than  the  prussiate  of  coppei 
alone.  The  nitrate  of  silver  causes  it  to  pass  into  the  state  oJ| 
yellow  arsenite  of  silver,  and  a  soluble  nitrate  of  copper  i- 
formed,  of  a  blue  colour.  Lastly,  if  it  be  dried  upon  the  filter 
and  sprinkled  on  burning  coals,  it  diffuses  the  smell  of  garlicK 

All  these  characters  prove  that  this  precipitate  contaii 
arsenious  acid ;  for  the  oxyde  of  copper  alone  acts  in  a  vei 
different  manner  with  the  tests  we  have  been  describing,  n 
we  shall  make  appear  when  we  come  to  the  article  copper. 

124.  The  sulphate  of  ammoniacal  copper  (a  mixture 
sulphate  of  copper  and  an  excess  of  ammonia)  likewise  givdj 
a  green  precipitate  with  the  solution  of  the  arsenious  acid, 
test,  of  all  those  furnished  by  copper,  ought  to  claim  tl 
preference,  on  account  of  its  extreme  sensibility.    By  its  meani 
this  acid  can  be  detected  in  a  solution,  which  contains  onlj 
f  ^a'oao  part  of  its  weight  of  it.    It  must,  however,  be  ol 
served,  that  if  this  sulphate  of  ammoniacal  copper  be  ver 
much  concentrated,  the  precipitation  will  not  take  place. 
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125.  The  solutions  of  crystallized  acetate  of  copper  and 
t  verdigrise  are  instantly  precipitated  by  the  solution  of  arse- 
ious  acid  :  the  precipitate  would  still  be  formed  of  an  arse- 
ite  of  copper  of  a  green  colour,  more  or  less  inclining  to 
ellow. 

126.  The  prussiate  of  potash  exerts  no  action  on  this 
olution. 

127.  If  the  arsenioas  acid  be  poured  upon  the  red  mineral 
ameleon,  (potash  and  the  oxyde  of  manganese  melted  together,) 
le  red  colour  of  this  solution  will  be  seen  to  change  instantly 
)  yellow.  This  change  of  colour  even  takes  place  when  the 
jlution  contains  only  a  very  minute  quantity  of  the  arsenious 
nd.  Scheele  and  Fourcroy  had  a  glimpse  of  this  fact ;  but  M. 
ischer,  in  a  memoir  given  in  1812,  has  Entered  more  deeply 
to  it ;  and  he  observes,  that  when  atoms  of  arsenious  acid 

)  the  object  of  investigation,  the  cameleon  made  use  of 
lould  be  of  a  red  colour,  which  it  does  not  acquire  till  it  has 
^ssed  through  all  its  shades. 

Rationale.  The  red  cameleon  contains  oxyde  of  manga- 
se  very  highly  oxydized.    It  appears,  that  in  this  case  the 
senious  acid  lays  hold  of  a  portion  of  the  oxygen  in  this 
vyde,  and  passes  into  the  state  of  arsenic  acid, 
r  The  atmospheric  air,  the  sulphureous  acid,  and  the  alkalies, 
kually  destroy  the  red  colour  of  this  solution ;  but,  as  M. 
Fischer  observes,  the  first  acts  very  feebly,  the  second  renders 
I  colourless,  and  the  alkalies  give  it  a  green  colour.* 
li  128.  Albumine,  gelatine,  the  sugar  of  milk,  Picromel, 
llid  the  resin  of  bile,  do  not  in  any  manner  disturb  the  solution 
It' arsenious  acid. 

I)  129.  The  Arsenious  acid  in  a  liquid  state,  is  decomposed 
It  the  electric  fluid  obtained  by  the  voltaic  pile.  This  may  be 
Itcertained  by  the  following  method :  Take  a  glass  tube  open 
I  each  end,  stop  up  one  of  its  extremities  by  a  piece  of 
ladder,  and  introduce  into  it  a  certain  quantity  of  arsenious 

I  *  Journal  de  Schweigger,  Vol.  iv.  cahier  iv.  page  87. 
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acid  in  a  liquid  state :  this  tube  must  be  placed  in  a  vessel 
containing  water  slightly  acidulated,  and  into  which  must  be 
brought  the  positive  conductor  of  the  pile ;  the  extremity  of 
the  negative  wire  being  terminated  by  some  coloured  metal, 
such  as  gold  or  copper,  should  be  plunged  into  the  solution  of 
arsenious  acid.  At  the  end  of  twelve,  fifteen,  or  four  and 
twenty  hours,  it  will  be  seen  that  the  extremity  of  the  negative 
wire  is  coated  with  a  white  metallic  crust,  which  is  nothing 
else  but  metallic  arsenic.  Sometimes  this  effect  does  not  takei 
place  before  the  expiration  of  several  days.  A  pile  of  fifty 
pair  of  plates  of  an  inch  diameter,  revives  a  solution  con- 
taining only  or  :57r  of  solid  arsenious  acid.  It  oftena 
happens  when  the  quantity  of  arsenious  acid  is  extremely 
small,  that  it  is  impossible  to  perceive  the  revived  metal: 
in  this  case,  by  heating  the  negative  wire  after  the  opera- 
tion, the  smell  of  garlick,  which  characterizes  arsenic,  is  per- 
ceived. 

M.  Fischer,  from  whom  we  have  borrowed  the  fact, 
observes,  that  Jager  had  before  proposed  this  method  of  re-; 
viving  the  arsenious  acid  ;  but  that  he  did  not  always  succeed  iu' 
obtaining  the  metal,  probably  because  he  brought  both  th«j 
conducting  wires  into  the  tube  which  contained  the  arseniouii 
acid.  ■ 
.  130.  The  arsenious  acid  in  fine  powder,  heated  with  pur«j 
white  muriatic  acid,  is  completely  dissolved  by  an  ebullition  o»i 
eight  or  ten  minutes.  This  solution,  which  is  limpid  and  oj 
a  yellow  colour,  deposits,  on  cooling,  a  great  quantity  ofwhiti|; 
arsenious  acid  in  a  state  of  powder ;  being  filtered  after  it  hajj 
ceased  to  deposit  any  sediment,  it  precipitates  strongly  on  thuj 
addition  of  water :  this  precipitate  dissolves  easily  in  an  exced 
of  the  fluid.  The  prussiate  of  potash  precipitates  it  dilj 
ferently,  as  the  solution  happens  to  be  agitated,  or  in  a  staM 
of  rest :  in  the  first  case,  the  precipitate  is  of  a  sky-blue :  ifi 
the  second,  it  is  white,  mixed  with  some  points  of  sky-blu||| 
and  others  of  a  faint  rose  colour.    This  precipitate  is  alwa'  ■ 
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)luble  in  water,  and  is  never  of  a  yellow  and  green  mixed; 
^  is  pointed  out  in  the  work  on  medical  jurisprudence.  ^, 

131.  The  arsenious  acid  in  fine  powder,  mixed  w  ith  its  own 
ulk  of  charcoal  and  potash,  is  easily  revived  by  heat,  and 
ives  out  metallic  arsenic. 

Experiment.  Let  this  mixture  be  introduced  into  a  glass 
ibe,  and  all  the  portion  adhering  to  the  sides  of  the  tube  be 
arefully  brushed  off  by  means  of  a  feather,  so  that  the  su- 
erior  part  of  the  instrument  be  perfectly  clean  and  dry :  it 
lould  then  be  drawn  towards  the  lamp  by  its  open  extremity, 
1  such  a  manner,  that  it  may  present  only  a  very  small 
pening,  and  gradually  heated.  In  the  course  of  four  or  five 
linutes,  the  metalhc  arsenic  becomes  volatilized,  and  adheres 
)  the  sides  of  the  tube,  at  two  or  three  inches  from  its  bottom. 

Rationale.  The  potash  seizes  on  the  arsenious  acid,  and 
)rms  fixed  arsenite  of  potash.  The  charcoal  decomposes 
lis  arsenite  by  seizing  the  oxygen  contained  in  the  arsenious 
:id,  with  which  it  forms  a  volatile  carbonic  acid,  and,  the 
letallic  arsenic  is  sublimated.  In  this  conjuncture  the  use  of 
ie  potash,  or  of  some  alkali,  becomes  indispensably  necessary 

>  retain  the  arsenious  acid,  which  would  be  volatilized  long 
efore  the  temperature  was  sufficiently  high  for  the  charcoal 
'  carry  off  its  oxygen. 

Instead  of  using  charcoal  and  potash,  the  black  flux  might 
e  employed,  into  the  composition  of  which,  charcoal  enters 
1  a  state  of  extreme  division ;  and^the  sub-carbonate  of  potash, 
'hich  is  obtained  by  burning  in  a  crucible  by  projection,  two 
uarts  of  tartar  with  one  of  nitre. 

This  method  of  decomposing  the  arsenious  acid,  is  prefer- 
ble  to  that  in  which  this  body  is  mixed  with  soap,  tallow,  &c. 
tEcause,  that  these  vegetable  or  animal  substances  in  under- 
Ming  decomposition,  give  out  productions  which  soil  the  in-- 
trior  of  the  tube,  and  by  that  means  render  it  more  difficult 

>  ascertain  with  certainty,  the  results. 

i  Bostock,  proposes  another  method  for  the  revivification  of 
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the  arsenious  acid :  he  simply  mixes  it  with  its  own  bulk  of 
charcoal  pounded,  and  a  little  oil,  and  puts  it  into  a  tube  of 
a  quarter  of  an  inch  in  diameter,  and  eight  inches  in  length. 
This  tube  is  coated  with  a  lute  composed  of  one  part  of  com-* 
mon  pipe-clay,  and  three  parts  of  fine  sand,  and  is  stopped 
with  clay :  he  then  exposes  the  whole  to  a  red  heat :  the 
metal  is  found  incrusted  equally  over  the  sides  of  the  tube. 
Of  these  two  proceedings,  the  first  merits  the  preference,  as 
it  is  extremely  easy  to  accomplish. 

By  either  of  these  methods,  the  metallic  incrustation  may  be. 
discovered,  by  only  employing  ^  of  a  grain  of  arsenious  acid.* 

JS2.  If  a  mixture  be  made  of  equal  parts  of  arsenious  acid 
in  solution,  and  a  strong  decoction  of  tea,  no  disturbance  or 
change  of  colour  will  be  observed.  The  solution  of  nitrate  of 
silver  gives  with  this  mixture  a  yellowish  white  precipitate, 
which  immediately  after  becomes  black.  Lime-water  gives  st 
yellow  precipitate,  rather  dirty.  The  sulphate  of  ammoniacal- 
copper  occasions  no  disturbance,  but  causes  the  solution  to 
change  to  a  reddish  violet.  Lastly,  the  sulphurated  hydrog»» 
throws  down  a  sulphuret  of  arsenic,  of  a  beautiful  yellow 
colour.  From  these  experiments  it  may  be  concluded,  that  of 
all  the  agents  we  have  pointed  out,  the  last  is  the  only  one 
that  can  create  any  suspicion  of  the  presence  of  the  arsenioiaj 
acid,  which  might  be  mixed  with  the  tea.  " 

133.  A  decoction  of  colFee,  poured  into  an  equal  bulk  of  a 
solution  of  arsenious  acid,  produces  no  disturbance.  The 
fluid  resulting  from  this  mixture,  gives  a  deep  yellow  precipi- 
tate with  the  nitrate  of  silver :  one  nearly  green  with  the  sul- 
phate of  ammoniacal  copper  :  a:  golden  yellow  with  the  sulphu-  i 
rated  hydrogen ;  arid  lastly,  a  yellow  one  witli  lime-water :  the 
colbur  of  this  last  precipitate  makes  it  appear,  that  the  lime- 
\vater  is  of  no  value  in  detecting  tlie  presence  of  arsenious 
acid  combined  with  a  decoction  of  coffee,  since  tliat  alkali 


•  Bibliotiieqae  Britannique,  annde  1809,  Jtine. 
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lows  down  the  arsenious  acid  in  a  white  precipitate.  The 
jen  precipitate,  obtained  by  the  sulphate  of  ammoniacal 
'pper,  proves  that  this  test  may  be  employed  with  success, 
hen  the  arsenious  acid  is  united  with  coffee. 
1 134.  If  a  mixture  is  formed  of  ten  parts  of  wine,  and  one 
ft  of  arsenious  acid  in  solution,  the  liquid  preserves  its  trans- 
rency,  and  gives  a  deep  yellow  precipitate  with  the  sulphu- 
ted  hydrogen ;  a  dark  blue  with  the  sulphate  of  ammoniacal 
pper ;  and  white  with  the  nitrate  of  silver.    A  mixture 
mposed  of  ten  parts  of  wine,  and  seven  of  arsenious  acid, 
ves  a  golden  yellow  precipitate  with  the  sulphurated  hydrogen  ; 
green  with  the  sulphate  of  ammoniacal  copper ;  and  a  white 
e  with  the  nitrate  of  silver.  The  precipitation  by  this  last  test, 
es  not  take  place  till  after  the  expiration  of  some  time,  at 
St,  unless  a  much  greater  quantity  of  the  arsenious  acid  be 
ployed,  than  is  here  specified.    It  follows  from  these  ex- 
riments,  that  the  presence  of  the  arsenious  acid  cannot  be 
tected  by  the  sulphate  of  ammoniacal  copper,  whilst  it  is 
ited  to  a  great  quantity  of  wine ;  and  that  the  nitrate  of 
ver  is  of  no  use  as  a  test,  even  when  the  arsenious  acid  shall 
i  found  mixed  with  a  very  small  quantity  of  spirituous  liquor, 
i  135.  The  arsenious  acid  does  not  disturb  the  solution  of 
»bumine :  the  fluid  resulting  from  a  mixture  of  these  two 
dies,  gives  a  white  precipitate  with  the  nitrate  of  silver ;  and 
'ith  the  other  tests,  furnishes  the  same  precipitates  as  are  ob- 
ined  from  the  arsenious  acid  alone., 
I  136.  The  same  thing  occurs  with  the  gelatine. 
1  137.  A  mixture  formed  of  broth  and  of  the  arsenious  acid 
solution,  undergoes  no  sensible  change.    The  nitrate  of 
wer  produces  a  white  precipitate,  and  the  sulphate  of  am- 
noniacal  copper,  changes  its  colour  to  a  dirty  green,  without 
irowing  down  any  sediment.    Lime-water,  and  the  sulphu- 
tted  hydrogen,  furnish  the  same  precipitates  as  with  the 
Wution  of  arsenious  acid  alone. 
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138.  If  the  arsenious  acid  be  mixed  with  human  bile,  no 
disturbance  is  perceived ;  the  four  tests  of  which  we  have 
spoken,  precipitate  the  fluid  in  the  same  manner,  as  if  no  bile 
was  contained  in  it. 

139.  If  one  part  of  arsenious  acid  be  added  to  ten  parts  of 
milk,  the  sulphurated  hydrogen  will  chajige  the  while  colour 
of  tlie  fluid  to  a  pale  yellow  ;  the  sulphate  of  ammoniacal 
copper  imparts  to  it  a  tinge  slightly  green ;  and  the  nitrate  of 
silver  does  not  occasion  any  visible  change  on  the  addition  of 
a  greater  quantity  of  arsenious  acid  :  the  hydro-sulphurets  give 
a  precipitate  of  a  golden  yellow  colour,  provided  one  or  two 
drops  of  acid  are  added  (§.  120.);  the  sulphate  of  ammoniacal 
copper  will  give  a  green  precipitate,  and  the  nitrate  of  silver  a 
white  one,  whatever  may  be  the  quantity  of  arsenious  acid 
employed. 

140.  The  fluid  contained  in  the  stomach  of  a  rabbity 
poisoned  with  a  solution  of  three  grains  of  arsenious  acid, 
furnished  a  white  precipitate  with  the  nitrate  of  silver;  a 
grayish  white  with  lime-water;  green  with  the  sulphate  o' 
ammoniacal  copper ;  and  a  deep  yellow  with  the  hydro-sulphu 
rated  water. 

141.  I  have  evaporated  separately,  mixtures  of  arseniou 
acid  with  wine,  tea,  cofi^ee,  broth,  albumine,  gelatine  am 
milk ;  from  which  I  have  obtained  productions,  which,  whc  i 
treated  with  boiling  distilled  water,  have  constantly  fumisbt 
a  fluid  in  which  the  presence  of  the  arsenious  acid  might  b 
demonstrated,  by  one  or  other  of  the  four  following  tests 
the  sulphate  of  ammoniacal  copper,  the  sulphurated  hydrogeuLi 
the  nitrate  of  silver,  and  lime-water.    Some  of  these  teslH 
furnished  a  precipitate  different  in  colour  to  what  the  arsenioi  1 
acid  would  have  furnished,  had  it  been  without  mixture.  The  su  i 
phurated  hydrogen  has  almost  always  given  a  yellow  precipitat«,|. 
the  sulphate  of  ammoniacal  copper,  less  constant  in  its  actioj 
has  not  always  given  a  green  precipitate :  the  lime-water 
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the  nitrate  of  silver,  have  often  presented  depositions  of  a 
different  colour  to  those  which  they  form  with  the  arsenious 
acid  Liamixed.* 

142.  All  these  mixtures  when  evaporated  to  dryness,  and 
calcined  with  potash  and  charcoal  in  a  glass  tube,  yielded 
pnetallic  arsenic,  shining,  volatile,  and  adhering  to  the  sides  of 
(■he  tube. 

\.CTION  OF  ARSENIOUS   ACID  UPON  THE 
ANIMAL  CECONOMY. 

'  143.  This  acid,  whether  administered  internally,  or  applied 
externally,  acts  with  a  great  degree  of  energy,  and  destroys 
ftfe  usually  in  a  very  short  space  of  time.  What  is  the  kind  of 
ration  produced  by  this  substance,  and  in  what  manner  does 
lieath  happen  from  it? — Mr.  Brodie  has  published  a  work,  the 
Mtention  of  which  is  to  resolve  these  two  questions.  We  will 
■wve  an  account  of  the  conclusions  to  which  he  arrived.*!- 
I  The  most  generally  received  opinion  is,  that  the  arsenious 
ftcid  being  brought  into  contact  with  the  stomach,  produces  a 
|c!)Cal  inflammation,  which,  ought  to  be  considered  as  the  cause 
1 1- death.  The  English  physiologist  rejects,  with  reason,  this 
Mplanation,  in  order  to  make  way  for  another,  which  does 
lt»t  appear  to  us  better  founded.  He  asserts,  that  the  ar- 
Vtnious  acid,  whether  administered  internally,  or  applied  ex- 
it rnally,  begins  by  entering  into  the  stream  of  the  circulation; 
Jtat  it  exerts  its  action  upon  the  nervous  system,  the  organs 
It'  the  circulation,  and  the  alimentary  canal ;  and  that  death  is 

m  »  It  may  readily  be  conceived,  that  the  nitrate  of  silver,  lately  pro- 
^leied  by  Mr.  Home  for  discovering  the  arsenious  acid,  ought  to  be  a  very 
.  Iicertain  test  in  a  great  number  of  cases.    In  fact,  if  the  quantity  of  arse- 

Iktis  acid  mixed  with  the  aliments  is  very  small,  and  these  contain  niu- 
^tesj  there  ought  to  be  formed  at  the  same  time,  a  small  quantity  of 
jllienite  of  silver  of  a  yellow  colour,  and  a  great  deal  of  muriate  of  silver  of 
^gwhite;  in  such  manner  that  the  precipitate  would  appear  of  this  last 

J»oar,  whilst  it  ought  properly  to  be  yellow.- 

I  t  Pliilosophical  Transactious,  year  1812. 
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the  immediate  result  of  the  suspension  of  the  functions  of  the 
heart  and  brain.  The  following  are  the  experiments  which 
have  induced  Mr.  Brodie  to  adopt  these  opinions. 

Experiment  1st.   He  applied  seven  grains  of  arsenious 
acid  upon  a  vvoutkI  made  on  the  back  of  u  rabbit:  a  few 
minutes  afterwards,  the  animal  was  languishing,  its  breathing 
short  and  accelerated,  the  pulse  feeble  and  iniperceptible,- 
the  posterior  extremities  paralyzed  ;  it  became  insensible  and 
motionless,  except  from  time  to  time  it  had  convulsive  twitches ; 
it  died  tifty-three  minutes  after  the  application  of  the  arsenious 
acid.    On  opening  it,  the  heart  was  found  still  contracting, 
but  very  feebly  and  slowly :  its  action  could  not  be  prolonged  I 
by  the  inflation  of  the  lungs  :  the  internal  coat  of  the  stomach  j 
was  slightly  inflamed^ 

Experiment  2nd.    Two  drachms  of   arsenious  acid  dis-  j 
solved  in  six  ounces  of  water,  were  injected  into  the  stomacbl 
of  a  dog.    Three  minutes  after,  be  vomited  a  certain  quantity  I 
of  mucus:  these  vomitings  were  repeated  several  times ;  the 
pulse  became  less  frequent,  and  somewhat  intermitting.  Thirty-|^ 
two  minutes  after,  the  posterior  extremities  were  paralyzed  ;  thej 
sensibility  was  greatly  diminished,  and  continued  growing  It 
and  less.    Forty-five  minutes  after  the  injection  of  the  poison,] 
the  pupils  were  dilated ;  the  pulse  was  fallen  from  a  bundredl 
and  forty  pulsations,  to  seventy  in  the  minute ;  the  inter- 
missions were  frequent.    He  became  almost  insensible;  afl 
length  convulsions  came  oh,  and  he  died  five  minutes  after-*  |?po 
wards.    On  opening  the  thorax  immediately  after  death,  ^'xfiit 
slight  trembling  of  the  heart  was  observed,  but  by  no  mean^4j 
sufficient   to    maintain   the  circulation ;  the  stomach  and 
intestines  contained  a  great  quantity  of  mucus,  and  their  ioj 
ternal  coat  was  strongly  inflamed. 

Tliese  experiments  being  repeated,  were  followed  by  thj 
same  results.*    According  to  this  author,  the  various  sympi 

II 

*  Spraegel  had  before  observed,  that  after  having  sprinkled  with  a 
of  arsenious  acid,  a  wound  which  he  had  just  made  in  a  dog's  back,  thenK|^ 
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oms  observed  in  the  animals  submitted  to  the  action  of  this 
acid,  niay  be  reduced  to  the  three  principal  which  follow. 
1st.  Those  depending   on   the    nervous  system,   such  as 
paralysis,  first  of  the  lower  extremities,  and  afterwards  of  all 
the  other  parts  of  the  body ;  convulsions,  dilatation  of  the 
pupils,  and  general  insensibility.    2nd.  Those  which  indicate 
1  i  derangement  in  the  organs  of  the  circulation ;  for  example, 
i.*lhe  pulse  weak,  slow,  and  intermitting ;  the  weakness  of  the 
.contractions  of  the  heart  after  death  ;  and  the  impossibility  of 
prolonging  them  by  the  assistance  of  artificial  respiration. 
^r3rd.  Lastly,  those  which  belong  to  the  lesion  of  the  alimentary 
i^:anal,  such  as  pains  in  the  abdomen,  nausea,  and  vomitings 
i>u  such  animals  as  could  vomit. 

At  one  time  it  is  the  nervous  system  which  is  most  seriously 
siilFected ;  at  another,  the  organs  of  the  circulation.  In  the 
^  ase  of  the  dog,  which  is  the  subject  of  the  second  experi- 
^  nent,  it  is  observed  that  the  heart  did  not  contract  any  more 
lifter  death;  whilst  in  the  rabbit,  feeble  contractions  might  be 
r>erceived.  The  nervous  symptoms,  on  the  contrary,  were 
[( lore  severe  in  the  latter  of  these  animals. 
I  144.  According  to  these  details,  it  appears  that  inflamma- 
on  of  the  stomach  and  intestines,  ought  not  to  be  considered 
i  the  cause  of  death,  in  the  greatest  number  of  cases  of 
oisoning  by  the  arsenious  acid.  Nevertheless,  if  the  animal 
oes  not  sink  under  the  first  symptoms  occasioned  by  the 
t  oison,  if  the  inflammation  has  time  to  develope  itself,  there 
f  !  not  the  least  doubt  that  it  is  capable  of  destroying  life.  M. 
Sari  relates,  that  a  woman  who  had  taken  arsenic,  resisted  the 
arming  symptoms  which  first  declared  themselves,  but  died 

•peared  convulsions,  and  signs  of  extreme  pain ;  and  that  death  took 
l  aceatthe  end  of  five  hours.    The  stomach  and  intestines  were  greatly 
flamed,  both  on  their  exterior  and  interior  surface  :  coagulated  blood 
.as  effused  into  their  cavities,  and  had  insinuated  itself  between  their 
ats.   The  wound  was  livid  and  tumefied.  The  Pleura,  Pericardium,  and 

>  ngs  appeared  very  red  and  inflamed  Spragel  Experimenta  circa  varia 

M  ?nena,  Disp.  Med.  Gocttingue,  1783.  in  4to, 

1  2 


116 


on  the  fourtli  day.  On  opening  the  body,  the  mucous  tunic 
of  the  stomach  arid  intestines  was  found  ulcerated  to  a  very 
great  extent.* 

SYMPTOMS  OF  POISONING  BY  THE  ARSENI- 

OUS  ACID. 

OBSERVATION  I. 

M.  Tonnelier  was  called  to  the  house  of  Madame  L  *  *  *, 
to  give  assistance  to  her  daughter^  aged  nineteen  years,  who 
was  reported  to  be  in  a  cruel  situation.    He  found  her,  in 
fact,  in  a  state  of  extreme  faintness,  kneeling  down  on  the 
floor  of  her  room,  with  her  head  resting  on  the  arms  of  her 
brother,  being  unable  to  support  herself.    Her  face  was  un- 
equally red,  and  covered  with  sweat ;  her  eyes  were  half  open, 
red,  and  suffused  with  tears  ;  round  her  eye-lids  was  a  border 
of  a  bright  red ;  her  voice  was  nearly  gone ;  her  breathing 
short,  frequent,  and  plaintive  :  she  experienced  horrible  pain? 
in  the  stomach,  like  those  which  would  have  been  producec 
by  fire ;  and  she  made  efforts  to  vomit,  which  were  extremeli 
distressing :  she  had  been  four  hours  in  this  situation.  Thi 
patient,  on  being  interrogated  by  M.  Tonnelier,  acknowledge* 
that  she  had  taken  arsenic  ( arsenious  acid)  in  the  morning.  It  J 
thought  that  she  took  this  poison  about  eleven  o'clock  in  th: 
morning,  in  some  broth  which  she  had  made  for  her  breakfas 
Nevertheless,  no  symptom,  of  a  very  distressing  nature,  hai 
made  its  appearance  till  the  evening :  during  the  day  she  h; 
been  observed  often  to  change  colour  in  the  face,  and  shex^  t 
some  other  signs  of  suflfering  and  anxiety ;  but  she  was  obligi , 
to  conceal  her  pain,  and  to  appear  with  a  serene  countenanoft 
She  ate  a  very  good  dinner  at  two  o'clock.    At  seven  in  ti^ 
evening  the  vomiting  came  on  with  great  violence :  at  eig , 
she  had  a  slight  convulsion,  which  lasted  several  minutes,  afl  " 


*  Philosophical  Transactioii*,  Memoir  of  Mr.  Brodie,  1813. 
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*  ^hich  the  vomitings  returned  with  the  same  violence  as  before. 

As  she  had  refused  to  drink,  the  matter  vomited  amounted 
I  to  very  litde  :•  it  was  composed  of  a  part  of  her  dinner,  of  a 
[\  viscous  matter,  sometimes  colourless,  sometimes  of  a  pale 
yellow;  together  with  some  frothy  saliva  with  some  streaks 
of  blood.    The  patient  was  put  to  bed,  by  the  advice  of 
M.  Tonnelier.    Her  pulse  was  small,  unequal,  irregular,  and 
very  frequent.    The  epigastrium  possessed  an  excessive  degree 
of  sensibility,  and  there  were  also  very  excruciating  pains  in 
the  intestinal  canal.    Her  swallowing  was  already  extremely 
difficult;  nevertheless  they  succeeded  in  making  her  drink 
:opiously.    By  this  means  she  vomited  more  easily  and  with- 
)ut  interruption  for  a  whole  hour.    The  vomitings  then  ceased 
or  about  ten  minutes.    The  patient  rested  herself  upon  her 
lillow,  and  appeared  to  sleep ;  she  was  even  heard  to  snore  : 
)ut,  in  a  short  time,  a  succussion  of  the  stomach  awoke  her, 
aid  the  vomitings  were  repeated  until  two  o'clock.  Her 
ituation  became  more  and  more  distressing. 

At  a  quarter  past  two,  a  second  appearance  of  sleep  for 
gsight  minutes ;  snoring,  respiration  slower,  hiccup,  vomitings 
nr  a  quarter  of  an  hour,  coldness  of  the  face,  hands,  and  fore- 
»rms ;  she  uttered  cries  from  time  to  time ;  agitation  extreme ; 
NDntortion  of  all  the  limbs ;  a  spontaneous  stool,  which  was 
eie  second  since  the  invasion  of  the  symptoms. 

At  three  o'clock  a  little  calm ;  she  begged  of  the  attendants 
tot  to  speak  of  her  misfortune.    The  breathing  became  still 
•Hower,  the  coldness  increased ;  fresh  signs  of  agitation,  fright- 
ll  dreams;  the  pulse  became  insensible.    At  four  o'clock 
eie  opened  her  eyes,  and  complained  that  she  could  not  see 
16  light:  she  lamented  her  fate:  her  arms  became  dead. 
,t  five  o'clock  her  countenance  was  like  ice,  her  nose  and 
K)s  of  a  violet  colour,  the  beating  of  her  heart  could  scarcely 
5  felt ;  to  this  succeeded  a  rattling  in  the  throat,  and  death. 
TThis  young  person,  tormented  by  disappointment,  had 
tready  tried  twice  to  destroy  herself  by  poison. 


118 


Nine  months  before,  M.  Tonnelier  being  called  to  her  assis- 
tance, found  her  in  a  situation  very  similar  to  that  we  have 
just  described ;  but  the  symptoms  had  a  much  less  degree  of 
intensity,  doubtless,  because  the  dose  of  poison  had  been  very 
small.  The  patient  then  quickly  recovered  by  the  assistance  of 
mucilaginous  drinks ;  there  remained  only  a  pain  in  the  lower 
part  of  the  right  side  of  the  stomach,  which  she  constantly 
afterwards  felt.  As  to  the  second  poisoning,  it  was  much  less 
severe  than  the  first. 


Appearances  on  Dissection.  , 

Externally :  contraction  of  the  muscles  of  the  face,  insur-' 
mountable  stiffness  of  the  limbs ;  a  violet  colour,  more  or  less 
deep,  over  the  legs,  thighs,  loins,  and  back ;  countenance 
pale,  lips  violet ;  a  very  sensible  heat  of  the  body  twenty-sir 
hours  after  death. 

Internally :  the  lungs  were  extraordinarily  distended  witK 
blood,  through  two-thirds  of  their  bulk,  and  especially  in 
their  posterior  part.  The  incisions  made  in  them  shewed 
their  texture  compact  and  tolerably  firm ;  from  these  oozed' 
out,  on  the  slightest  pressure,  blood,  without  any  appearance 
of  air-bubbles,  from  a  multitude  of  minute  points.  The 
anterior  part  of  the  lungs  was  red  on  the  surface,  and  for  the 
rest,  tolerably  elastic,  and  filled  with  air. 

Both  ventricles  of  the  heart  contained  very  black  blood. 
The  left  ventricle  contained  more  than  the  other. 

The  stomach  was  greatly  distended  by  the  fluid  with  whici 
it  was  filled ;  on  its  external  surface  was  seen  an  infinity  o; 
small  vessels  injected  with  blood.  The  intestinal  canal  ex 
hibited  the  same  appearance,  as  well  on  its  external  as  intemai 
surface,  in  some  parts  of  its  extent.  The  liver  and  spleei 
were  likewise  very  much  choaked  with  blood. 

The  stomach  having  been  emptied,  and  laid  open  through 
out  its  whole  extent,  presented  a  surface  apparently  grainedj 
which  appearance  was  caused  by  the  increased  bulk  of  th 
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mucous  glands,  the  colour  of  whicli  was  blackish ;  whilst  the 
stomach  itself  was  red,  more  or  less  dark,  and  sprinkled  here 
and  there,  especially  towards  the  pyloric  orifice,  with  ex- 
tremely black  spots. 

Tlie  epidermis  of  the  mucous  membrane  was  entirely 
r  removed.  Near  the  cardiac  orifice  was  seen  a  line  of  demar- 
<  cation,  which,  rising  higher  than  in  its  natural  state  above  the 
I  level  of  the  surface  of  the  stomach,  proved  clearly  this  re- 
f  moval  of  the  epidermis.  There  was  beside  no  deep  erosion. 
1  Two  days  after  the  opening  of  the  body  the  red  colour  had 
ft  entirely  disappeared,  and  the  black  was  changed  into  a  dark 
rred. 

There  was  found  in  the  fluid  taken  out  of  the  stomach  a 
ccyst,  formed,  according  to  Professor  Dupuytren,  by  an  ex- 
ipansion  of  the  mucous  membrane  of  the  stomach,  in  which 
ksome  vestiges  of  the  vessels  could  still  be  perceived.    It  was 
babout  an  inch  and  a  half  long,  eight  lines  in  diameter,  and  its 
»«ides  were  about  half  a  line  in  thickness.    From  the  interior 
tsurfiace  of  this  cyst,  were  given  out  very  thin  partitions  of  a 
:tcelJular  texture ;  and  which  contained,  in  distinct  cells,  un- 
Kequal  fragments  of  a  crystalline  matter,  which  being  submitted 
tto  several  experiments,  by  M.  Dupuytren  and  M.  Vauquelin, 
i^resented  all  the  characteristics  of  arsenic  (arsenious  acid). 
The  learned  surgeon,  whom  we  have  just  quoted,  is  of  opi- 
mion,  that  the  production  of  this  cyst  belonged  to  the  two 
ipoisonings  anterior  to  that  which  terminated  the  existence  of 
ithe  patient.    This  opinion  appeared  to  him  to  be  strongly 
•supported  by  the  circumstance,  that  the  patient  complained 
hf  continual  pains  in  the  part  of  the  stomach  corresponding  to 
that  where  the  cyst  was  found.* 

OBSERVATION  II. 

On  the  22nd  of  April  last,  a  girl  named  MeubieUe,  about 

*  Journal  de  Medecine,  Chirurgie,  Pliarmacie,  par  M.  M.  Corvisart, 
t-<eronx,  et  Boyer.  torn.  iv.  an.  10,  p.  15, 
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tvveuty-seven  years  of  age,  unfortunately  found  the  means  of 
procuring  herself  some  arsenic ;  it  was  given  her  in  a  mass, 
I  know  not  in  what  dose.  She  ground  it  between  her  teeth 
a  part  of  the  day,  and  put  some  small  fragments  of  it  into  a 
glass  of  water,  which  she  swallowed.  She  happened,  how- 
ever, to  be  surprized,  and  what  remained  at  the  bottom  of 
the  glass  discovered  her  fatal  design.  After  denying  a  long 
time  that  it  was  arsenic,  she  was  at  length  convicted  by  a 
lump  as  large  as  a  filbert,  which  was  found  in  her  pocket, 
and  which  appeared  to  have  been  gnawed. 

For  several  hours  this  girl  persisted  in  her  execrable  pro- 
ject, and  obstinately  refused  every  assistance  offered.  She 
protested  that  she  had  taken  but  very  little  of  the  poison.  She 
appeared  to  be  in  great  distress,  and  her  countenance  ex- 
pressed disappointment  and  suUenness.  It  was  necessary  to 
employ  force  to  compel  her  to  swallow  some  water,  oil,  and 
milk. 

I  arrived  while  this  was  performing,  about  six  o'clock  in 
the  evening.  When  at  length,  by  force  of  entreaties,  I  had 
obtained  from  her  the  fatal  secret,  and  compared  the  very 
small  quantity  of  the  poison  she  confessed  to  have  taken  with 
the  slightness  of  the  symptoms  with  which  I  saw  her  affected,' 
I  acknowledged  I  became  the  dupe  of  her  false  confession,  and 
hoped  that  the  poison,  swallowed  in  small  masses,  conse- 
quently not  dissolved,  and  for  that  reason  attacking  fewer 
points  of  the  velvet  coat  of  the  stomach,  might  be  mor« 
easily  evacuated,  and  would  produce  on  that  organ  only  slight 
erosions. 

I  believed  my  hope  of  saving  this  poor  girl  from  a  pre 
meditated  suicide,  to  be  so  much  the  better  founded,  because 
I  saw  her  at  length  yield  to  our  entreaties  to  drink  abundantly, 
and  beg  to  speak  to  her  confessor.  She  affected  an  air  of 
confidence  and  tranquillity,  and  asked  only  to  be  allowed 
repose,  assuring  us  that  she  absolutely  suflFered  no  pain.  Jfi 
fact,  having  examined  her  very  attentively,  I  found  her  coo^ 
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her  pulse  tranquil,  and  not  tight ;  her  mouth  in  its  natural 
state,  without  the  least  excoriation,  swelling,  or  ptyalism; 
there  was  no  spasm  about  the  throat  or  jaw,  no  swelling  of 
the  stomach  or  abdomen,  no  nausea.  She  had  had  no  vomit- 
ing before  our  interference ;  but  she  had  a  great  deal  after- 
wards, which  was  accomplished  with  the  greatest  ease.  Each 
^  vomiting  was  followed  by  some  of  the  poison,  part  of  which 
»vwas  half  dissolved,  part  in  small  fragments,  still  hard,  and  of 
ithe  size  of  millet  seeds. 

In  consequence  of  the  quantity  of  poison  brought  to  light 
by  the  vomitings,  I  began  to  suspect  the  patient's  confession. 
She  appeared  to  me  not,  till  eight  o'clock,  to  feel  pain  iu  the 
itomach :  it  seemed  that  our  presence  and  our  attentions  were 
ery  troublesome  to  her ;  and  she  constantly  solicited  our  de- 
parture.   She  several  times  asked  for  her  pockets.  .  I  had 
hem  examined,  and  found  in  them  a  great  quantity  of  arsenic 
n  small  lumps,  mixed  with  dry  cruipbs  of  bread.    1  ordered 
I  drachm  of  salt  of  wormwood  to  be  given  her  in  a  glass  of 
nilk  and  water  of  marsh-mallows ;  and  caused  the  same  dose 
o  be  dissolved  and  kept  in  two  or  three  other  glasses.  The 
)atient  had  taken  the  whole  at  ten  o'clock ;  she  had  vomited 
great  deal,  and  always  threw  up  some  arsenical  substance, 
had  taken  care,  the  same  evening,  to  have  several  fat  glysters 
dministered. 

Towards  eleven,  she  affected  a  greater  tranquillity  than  ever; 
he  turned  upon  her  side,  and  expressed  to  me  the  greatest 
nclination  to  sleep.  She  continued  all  along  in  the  same  state 
f  apparent  tranquillity  that  I  have  described  at  the  first 
uarter  of  an  hour  of  my  visit.  Several  glysters  were  ad- 
linistered  to  her,  and  she  continued  to  drink  milk  till  three 
'clock  in  the  morning,  when  she  sat  up  in  the  bed,  com- 
lained  a  little  of  the  stomach,  and  expired  without  the  least 


The  body  was  opened  the  next  day.  On  exposing  it,  we 
'und  a  number  of  livid  spots,  especially  about  the  mouth. 
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neck,  clavicles,  and  the  right  breast.  The  lower  part  of  the 
false  ribs  likewise  presented  several  small  ecchymoses. 

On  opening  the  oesophagus  and  stomach,  we  found  a  consi- 
derable distension  and  varicose  dilatation  of  the  vessels  of  these 
parts.    The  cavity  of  the  stomach  contained  several  ounces  of 
a  brown  liquid,  which  appeared  to  us  to  be  only  the  residae 
of  the  drinks  taken  the  evening  before.    We  found,  beside,  a 
fold  or  rumpling  at  the  cardia,  filled  with  a  large  clot  of  blood, 
and  with  some  mucosity,  containing  several  fragments  of  arse- 
nic, white,  half  dissolved,  and  of  the  size  of  a  millet  seed, 
such  as  we  had  seen  the  patient  vomit.    The  intestinal  canal 
was  empty,  its  vessels  were  very  much  distended  with  blood. 
We  found  there,  likewise,  though  less  abundantly  than  in  the 
stomach,  small  fragments  of  arsenic,  still  hard ;  but  which,  by 
dissolving  in  the  alimentary  canal,  have  likewise,  by  their  caus- 
ticity, been  the  cause  of  the  sudden  death  of  the  patient.  The 
other  viscera  presented  nothing  particular  to  our  inquiries. 

Agreeable  to  the  proces  verbal  of  this  dissection,  it  is  certain 
that  the  girl  Menbielle  died  poisoned  by  arsenic.  But,  when 
we  compare  the  symptoms  with  the  fatal  event,  what  kind  of 
destruction  did  nature  here  experience  ?  There  were  no  violent 
vomitings,  no  signs  of  severe  pain,  no  convulsions,  very  little; 
thirst,  no  dryness  of  the  mouth.  Death  has,  nevertheless,, 
quickly  followed.* 

OBSERVATION  III. 

M.  J.  B.  Desgranges  relates  the  following  case. 

On  my  return  from  Lyons,  I  was  sent  for  in  a  hurry  to  see 
a  young  woman,  who  was  a  chamber-maid  near  Rolle ; 
who  had  been  so  imprudent  as  to  rub  her  head,  six  or  sev 
days  preceding,  with  an  ointment  containing  a  portion  o 
arsenic,  for  the  purpose  of  destroying  vermin.    Her  head  w 

*  Case  reported  by  M.  Laborde,  Pliysician.   Journal  de  Medeci 
torn.  Ixx.  p.  89.  178r. 
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lerfectly  sound  without  the  least  scratch.    For  which  reason 
?veral  days  elapsed  before  she  had  any  reason  to  complain 
f  this  fatal  application.    But  at  length,  without  doubt  from 
he  effect  of  absorption,  either  by  the  natural  pores  of  the 
iairy  scalp,  or  by  means  of  some  erosion  made  by  the  caustic 
rtion  of  the  mixture,  the  patient  was  attacked  with  the  most 
niel  pains.    The  whole  head  was  become  swelled ;  the  ears, 
.hich  were  twice  their  natural  size,  became  covered  with 
cabs ;  several  sores  on  the  head  were  in  the  same  state,  and 
he  submaxillary  glands,  those  of  the  neck,  back  of  the  headj 
]e  parotids  even  were  rapidly  distended.    The  eyes  were 
darkling  and  large,  the  face  was  tumefied  and  almost  erysi- 
elatous.    The  patient's  pulse  was  hard,  tense,  and  febrile ; 
le  tongue  parched,  the  skin  dry.    She  complained  of  a  pun- 
3nt  heat  over  the  whole  body,  and  of  a  fire,  which  she  de- 
ibed  as  devouring  her.    To  these  external  evils  were  joined 
rtigoes,  faintings,  cardialgia,  vomiting  from  time  to  time, 
urst,  heat  of  urine,  obstinate  constipation,  trembling  of  the 
mbs,  with  an  impossibility  of  supporting  herself  on  her  legs, 
er  head  was  wandering,  and  there  were  moments  of  delirium. 
I  immediately  took  away  a  large  quantity  of  blood  from  the 
itient,  and  recommended  a  bleeding  from  the  foot  during 
e  night.    I  prescribed  for  her  a  copious  dilution,  with 
ucken  broth  made  into  an  emulsion  with  the  addition  of 
tre,  frequent  glysters  of  linseed  and  other  herbs;  bathing 
e  feet  in  water  in  which  wood-ashes  had  been  boiled;  and" 
eing  the  necessity  of  relaxing  the  belly  by  gentle  means,  I 
ve  the  preference  to  a  mixture  with  calcined  magnesia 
ni  arabic,  and  syrup  of  coltsfoot,  of  which  a  spoonful  was 
/en  every  two  or  three  hours.    I  ordered  the  head  to  be 
omted  with  the  cream  ointment  described  in  the  Pharma- 
peia  of  Baume,  containing  a  quarter  of  its  weight  of  white 
nlk  m  powder.    The  next  day  there  was  some  little  amend- 
^nt,  but  a  great  degree  of  drowsiness.    I  then  ordered  eight 
icn  leeches  to  be  applied  to  the  thighs ;  notwithstandin<.  the 
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iiight  was  passed  in  a  state  of  agitation,  the  swelling  of  the 
head  appeared  to  be  increased,  and  about  morning  the  whole 
body  was  covered  with  a  considerable  eruption  of  small  pim- 
ples, with  white  heads  like  millet,  especially  the  hands  and 
feet.  The  patient  was  extremely  weak,  and  could  not  sit 
up  without  feeling  nausea.  I  administered  a  few  spoonfuls  of 
a  draught  rendered  cordial  by  the  addition  of  some  drops  of 
Hoffman's  zether,  and  several  glasses  of  an  infusion  of  bur- 
dock with  honey.  The  day  after  I  repeated  oftener  the  doses 
of  the  calcined  magnesia  mixed  only  with  the  syrup  of  colts- 
foot, in  order  to  determine  more  decidedly  evacuations  by 
the  bowels.  In  less  than  forty  eight  hours  the  eruption 
dried  up  and  desquamated,  the  bowels  were  opened,  all  the 
symptoms  diminished ;  and  on  the  eighth  day  from  my  first 
visit,  the  patient  was  entirely  out  of  danger.  As  there  re- 
mained some  irritation  and  dryness  about  the  chest,  with  a  little 
cough,  I  finished  the  cure  by  asses'  milk.  In  the  course  of 
her  convalescence  the  hair  fell  off.* 

OBSERVATION  IV.     Bt/  M.  RpilX.f 

i  had  amputated  the  breast  of  a  girl  of  eighteen  years  < 
age,  endued  with  an  excess  of  the  lymphatic  temperament,  and 
in  whom  a  schirrus  of  considerable  magnitude  in  this  organi 
had  not  yet  altered  the  bloom  of  youth.    The  wound  had  ad- 
vanced rapidly  towards  healing,  and  the  cicatrix  had  beeni 
several  days  completed,  when  an  ulceration,  accompanied  withj 
slight  darting  pains,  made  its  appearance  spontaneously  in  the 
centre.    The  fear  I  was  under  of  causing  too  great  a  fright! 
in  this  young  girl,  made  me  renounce  the  intention  I  first  had) 
of  employing  the  actual  cautery ;  I  consequently  decided 
the  employment  of  the  pate  arsenicale,  which  was  accordingm^Slij 
applied  over  a  surface  of  about  an  inch,  or  an  inch  and  a  ^^fl  j'' 

•  Recueil  Penodlque  de  la  Societe  de  Medecins  de  Paris,  torn.  vi.  p. 

f  Nouveux  Elements  de  Medecine  operat.  par  I.  P.  Roux.  >  }|^ 
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1  diameter.*  The  day  after,  the  patient  began  to  complain 
f  violent  colics,  she  experienced  some  vomitings,  and  her 
ountenance  began  to  alter.  Two  days  afterwards,  she  died 
I  violent  convulsions  and  dreadful  agonies.  The  body,  which 
ras  sprinkled  over  with  large  ecchymoses,  quickly  putrefied. 
)n  opening  it,  we  found  the  internal  surface  of  the  stomach, 
fid  of  a  great  part  of  the  intestinal  canal,  in  a  state  of  in- 
lammation,  and  sprinkled  over  with  black  spots.  I  am  con- 
Mnced  that  this  girl  died  poisoned  by  arsenic.f 

The  symptoms  produced  by  the  arsenious  acid,  generally 
ODsidered,  may  be  reduced  to  the  following : 

An  austere  taste,  fetid  mouth,  frequent  ptyalism,  continual 
i<)itting,  constriction  of  the  pharynx  and  oesophagus,  the  teeth 
tit  on  edge,  hiccup,  nausea,  vomiting  of  a  matter  sometimes 
orown,  sometimes  bloody ;  anxiety,  frequent  faintings,  heat  of 
fie  pr(Ecordia,  inflammation  of  the  lips,  tongue,  palate, 
^oat,  and  oesophagus ;  the  stomach  painful  to  such  a  degree 
R  not  to  be  able  to  support  the  most  emollient  drink ;  the 
ilvine  discharges  blackish,  and  of  a  horrible  fee  tor ;  the  pulse 
mall,  frequent,  concentrated,  and  irregular ;  sometimes  slow 
hd  unequal ;  palpitation  of  the  heart,  syncope,  unquenchable 
lirst,  pungent  heat  all  over  the  body,  sensation  as  of  a  de- 
wuring  fire ;  sometimes  an  icy  coldness ;  breathing  difficult ; 

i>ld  sweats,  urine  scanty,  red,  and  bloody;  change  of  the 
atures  of  the  countenance ;  a  livid  circle  round  the  eyelids  ; 
irelling  and  itching  over  the  whole  body,  which  is  covered 
ith  livid  spots,  and  sometimes  with  a  miliary  eruption; 
*  The  arsenious  acid  forms  the  basis  of  this  P&te. 
t  We  co>ild  report  a  much  greater  number  of  cases  of  poisoning  by  this 
id ;  but  we  shall  content  ourselves  with  pointing  out  a  part  of  the  works 
itrhich  they  may  be  found : 
iDe  Haen  Ratio  Medendi,  torn.  v.  part  ix.  cap.  vi.  $.  6,  p,  324. 
J.  B.  Morgagni  Epist.  Anat.  Med.  59,  art.  iii,  p.  244.   De  Sedibus  et 
iinsis  Morborum. 
kPabric.  de  Hilden,  oper.  citat.  Obs.  Ixxx.  p.  606,  and  Obs.  Ixxxi.  p.  607. 
rancofurti  ad  Monium,  1646. 


prostration  of  strength  ;  loss  of  feeling^  particularly  in  the  | 
feet  and  hands ;  delirium,  convulsions,  often  accompanied  I 
with  an  insupportable  priapism,  falling  off  of  the  hair,  detach-  I 
ment  of  the  epidermis ;  and  lastly,  death.  ^  I 

It  is  rare  to  see  all  these  symptoms  united  in  the  same  per-  I 
son  ;  sometimes  almost  all  of  them,  are  wanting,  as  is  provedil 
by  observation  2nd,  of  which  M.  Labord  is  the  author,  andfl 
the  following  fact  reported  by  M.  Chaussier. 

A  robust  middle  aged  man,  swallowed  a  quantity  of  ar-9 
senious  acid  in  large  lumps,  and  died  without  discovering  any  I 
other  symptoms,  than  slight  syncope.  On  opening  the  stomach, 
it  was  found  to  contain  the  arsenious  acid,  almost  in  the  state  ti 
in  which  it  had  been  swallowed. 

146.  In  the  second  section  of  this  work,  when  speaking  of 
slow  poisoning,   we  shall  assert,  that  it  may  happen  that;  U 
the  symptoms  produced  by  this  poison  are  not  so  fatal,  whether 
because  the  quantity  taken  be  not  considerable,  or  because  aia£ 
portion  has  been  thrown  up  by  vomiting ;  or  lastly,  because 
assistance  has  been  given  before  its  whole  effect  be  produced. 
We  shall  not  till  then,  lay  down  the  method  of  appreciating 
properly,  the  importance  of  the  different  symptoms,  and  thr 
advantage  which  the  physician  in  a  legal  capacity  can  dra 
from  them,  when  called  upon  to  decide. 


LESION  OF  TEXTURE  ATTRIBUTED  ESPE 
CIALLY  TO  THE  ARSENIOUS  ACID. 

147.  In  this  kind  of  poisoning,  as  well  as  that  by  the  corn 
give  sublimate,  Sallin  maintains,  that  the  changes  visible  ii 
the  dead  body,  resulting  from  the  action  exercised  by 
arsenious  acid,  possess  a  character  proper  to  themselves  ;  fo 
which  reason,  when  he  wishes  to  establish  a  difference  b^i 
tween  the  sublimate  and  the  arsenic,  he  says,  "  the  arsenijl^ 
"  produces  in  truth,  effects  very  analagous  to  those  of  sublB^fie 
"  mate.   There  are,  however,  very  remarkable  differences :  mV 
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that  it  sometimes  perforates,  and  renders  the  stomach  gan- 
grenous throughout ;  in  that  it  exerts  its  action  upon  the 
whole  of  this  viscus,  upon  the  mouth,  and  the  whole  ex- 

1  tent  of  the  oesophagus  ;  and  that  it  excites  an  eruption  on  the 

■  skin."* 

I  We  cannot  admit  the  assertion  of  Sallin  :  when  an  object 
•  such  great  interest  is  discussing,  all  general  propositions 
squire,  in  order  to  be  admitted,  a  multitude  of  facts,  often  dif- 
t:ult  to  collect,  and  which  our  author  appears  to  be  deficient  in. 
1  It  is  certain  that  there  are  many  cases  of  poisoning  by 
ksenious  acid  introduced  into  the  stomach,  in  which  the  viscus 
d  the  intestines  are  perfectly  sound.    In  the  fact  reported  by 
Chaussier,  it  was  not  possible  to  discover  the  slightest 
pearance  of  erosion  or  inflammation  in  the  alimentary  tube. 

uUer  speaks  of  a  yomig  girl  poisoned  by  arsenic,  in  whom 
itither  the  stomach  or  intestines  presented  any  signs  of  in- 
mmation,  or  gangrene  j  nevertheless,  the  arsenic  was  found 
this  viscus.*^  M.  Marc  relates,  that  in  a  case  of  poisoning 
r  the  oxyde  of  arsenic  (arsenious  acid),  far  from  finding  the 
3mbranes  of  the  stomach  eroded,  they  were  found  thickened.  J 
in  himself  says,  "  at  the  opening  of  a  man  who  died  from 
poison,  and  in  whose  stomach  was  discovered  a  drachm  of 
arsenic  in  powder,  nothing  preternatural  was  found  in  the 

outh  or  oesophagus"!!. 
148.  It  may  however  in  general  be  said,  that  the  mouth, 
phagus,  stomach,  and  intestines,  are  inflamed  ;  that  the 
mach  and  duodenum  sometimes  present  gangrenous  spots, 
ghs,  perforations  of  their  coats ;  that  the  velvet  lining  of 
f  stomach  is  as  it  were  destroyed,  and  reduced  to  a  paste  of  a 
dish  brown  colour ;  lastly,  that  all  the  other  viscera  are 
•re  or  less  inflamed. 

|l  Recueil  Peiiodique  dela  Societ6de  Medecine  de  Paris,  torn,  vii.p.  357. 
|1  Ephemerid.  Nat.  Curios.  Cent.  iii.  and  iv.  Obs.  cxxvi.  cum  Scholio. 
•  Marc  Traduction  de  Rose  ;  Manuel  d'Autopsie  Cadaverique,  page  66, 
I.e. 

Journal  de  Medecine,  torn.  Iviii.  page  176. 
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I  believe  these  remarks  are  sufficient  to  enable  the  physi- 
cian to  perceive,  that  the  existence  or  non-existence  of 
lesions  in  the  dead  body  :  the  extent  and  the  seat  of  these 
alterations  are  never  sufficient  to  decide,  vv  hether  poisoning  has, 
or  has  not  taken  place ;  and  that  they  can  only  serve  at  most, 
to  corroborate  the  conclusions  drawn  from  the  chemical 
analysis  of  the  materials. 

149.  M.  Brodie  has  made  a  series  of  interesting  observa- 
tions on  the  lesions  of  the  stomach,  of  several  animals  poisoned 
by  the  arsenious  acid.  We  shall  report  them,  as  they  appear  to 
us  to  throw  some  light  on  the  subject  of  which  we  are 
treating. 

In  many  cases  the  inflammation  of  this  viscus  is  extremely 
slight;  in  general,  it  begins  to  develope  itself  immediately 
after  swallowing  the  poison ;  and  it  is  by  so  much  the  more 
intense,  as  death  takes  place  later  after  the  accident :  it  is  less 
in  granivorous,  than  in  carnivorous  animals  :  it  never  exten 
to  the  cesophagus  or  pharynx :  its  intensity  and  the  rapidit 
with  which  it  takes  place,  are  much  greater  when  the  arsenious^ 
acid  is  applied  to  an  ulcerated  surface,  than  when  it  is  in- 
troduced into  the  stomach.    Messrs.  Home  and  Hunter,  had 
already  made  this  remark.   The  inflamed  parts  are  generally 
red  throughout  their  whole  extent;  sometimes  the  redness  i? 
only  observed  in  patches  ;  the  principal  vessels  of  the  stomacl 
are  distended  with  blood ;  but  the  inflammation  is  usually  con 
fined  to  the  mucous  membrane  of  this  viscus.    This  mem^ 
brane,  of  a  Vermillion  red  colour,  softens  into  a  kind  of  pulpl 
and  separates  with  ease  from  the  muscular  coat,  which  prel 
serves  the  character  proper  to  its  texture.    Sometimes  smafl 
portions  of  extravasated  blood  are  observed  on  the  surface  oil 
the  mucous  coat,  or  in  the  space  between  it  and  the  musculajl 
coat.    Ulceration,  or  sloughing  of  the  stomach  and  intestineal 
is  never  found  when  the  animail  dies  in  a  short  time  ;  but  ^  | 
death  is  late  in  taking  place,  either  of  these  terminations  maj  1 
happen.    On  this  subject,  the  author  observes,  the  anatomist  I 
are  very  often  mistaken  as  to  the  true  nature  of  sloughij 
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On  opening  the  stomach  of  a  dog,  wHb  had  taken  a  strong 
dose  of  arsenious  acid,  he  observed  a  dark  spot  about  an  inch 
in  diameter,  having  all  the  appearance  of  a  slough.  How- 
ever, a  closer  examination  proved,  that  this  spot  was  nothing 
more  than  a  very  thin  coat  of  coagulated  blood  of  a  very  dark 
colour,  and  strongly  adhering  to  the  mucous  coat.    The  sto- 
mach of  a  man  poisoned  by  arsenic,  preserved  in  Hunter's 
■museum,  furnished  M.  Brodie  a  fresh  proof  in  favour  of  his 
opinion;  in  fact,  this  anatomical  preparation,  preserved  on 
;  purpose  to  shew  a  slough  produced  by  this  poison,  presents 
simply  a  coat  of  coagulated  blood,  similar  to  that  we  have  just 
described.* 

t\PPLICATION  OF  ALL  THAT  HAS  BEEN  SAID 
TO  THE  VARIOUS  CASES  OF  POISONING 
BY  ARSENIOUS  ACID. 

150.  We  ought  to  examine  carefully  the  various  proceedings, 
)y  the  assistance  of  which,  the  person  has  to  decide  defini- 
ively,  that  poisoning  by  the  arsenious  acid  has  taken  place. 
The  impossibility  of  effecting  the  decomposition  of  this  acid 
y  any  alimentary  substances,  whether  vegetable  or  animal, 
t  the  ordinary  temperature ;  the  multiplicity  of  the  means 
imished  by  chemistry,  to  distinguish  it  from  other  substances; 
istly,  the  facility  with  which  the  metallic  arsenic  can  be  ex- 
1  acted ;  are  so  many  conditions  which  render  the  solution  of 
lis  problem  much  more  easy,  than  that  of  the  poisons  which 

e  have  hitherto  considered.  This  will  be  put  beyond  a 
oubt  by  the  details  which  we  are  now  about  to  enter  into. 

FIRST  CASE. 

lie  Patient  r  living :  the  Remainder  of  the  Poison  can  be 
ijm  procured. 

)M  151.  An  attentive  examination  of  the  symptoms  of  the 
•  Philosophical  Transactions,  year  1812,  February. 
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patient,  the  recapitulation,  and  the  chemical  analysis  of  the 
poisonous  substance,  are  sufficient  to  inform  the  medical  in- 
vestigator in  this  case,  which  is  by  no  means  difficult. 

A.  If  the  substance  to  be  investigated  is  solid,  and  in  the 
form  of  a  powder,  about  half  a  grain  of  it  may  be  dissolved  in 
about  half  an  ounce  of  distilled  water,  the  temperature  of 
which  should  be  raised  to  80".    This  solution  brought  in  con- 
tact with  the  sulphate  of  ammoniacal  copper,  hydro-sulphu- 
rated water,  the  hydro-sulphurets,  the  nitrate  of  silver,  whether 
in  solution  or  solid,  the  red  solution  of  the  mineral  cameleon 
water  saturated  with  lime,  and  the  syrup  of  violets ;  will  act 
in  the  manner  we  have  pointed  out  in  the  foregoing  pages,  in 
the  chemical  history  of  the  arsenious  acid.    Another  part  of 
the  powder  should  be  mixed  with  its  bulk  of  charcoal  finely 
powdered,  and  potash  of  commerce  (salt  of  tartar).  The  mix- 
ture being  exposed  for  some  minutes  to  the  action  of  caloric 
in  a  glass  tube,  will  furnish  metallic  arsenic  extremely  brilliant, 
adhering  to  the  sides  of  the  tube ;  diffusing  vapours  of  a  smell 
resembling  garlick,  if  put  upon  the  fire ;  and  giving  a  green 
precipitate  with  the  sulphate  of  ammoniacal  copper  (§.  1 10 
and  113).    I  have  often  discovered  even  the  eighth  of  a  grain 
of  arsenious  acid,  by  following  this  very  simple  process.  These 
characters,  which  may  be  easily  demonstrated  upon  a  quantity 
of  arsenious  acid  not  exceeding  a  grain,  are  sufficient  for  the 
person  officially  employed,  to  pronounce  decidedly  on  the 
nature  of  this  body. 

It  may  happen,  that  the  quantity  of  metallic  arsenic  obtained, 
is  so  small,  that  it  cannot  be  detached  from  the  tube ;  it  some- 
times is  no  more  than  a  very  slight  coat  of  a  tarnished  gi 
powder,  which  covers  the  sides  of  this  instrument.  In  thj 
case,  having  carefully  collected  all  the  fragments  of  gla«i 
coated  with  this  dust ;  a  part  of  them  should  be  put  into  the 
sulphate  of  ammoniacal  copper,  the  remainder  should  bp 
placed  on  burning  charcoal.  The  phenomena  produced  b| 
the  arsenious  acid,  will  appear  in  the  same  manner  as  if  the 


131 


:  metallic  arsenic  was  by  itself.  After  making  these  experiments 
j  in  order  to  obtain  a  greater  degree  of  certainty,  the  solution 
(  of  arsenious  acid  may  be  submitted  to  the  action  of  a  current 
f  of  the  galvanic  fluid  (§.  1 29) ;  the  metallic  arsenic  will  attach 
H  itself  after  a  certain  time  to  the  negative  wire,  terminated  by 
ggold  or  copper.  This  characteristic  may  very  well  be  dispensed 
t  with,  by  those  who  may  not  have  a  galvanic  pile. 

If  the  arsenious  acid  be  in  a  lump,  we  should  begin  by  ascer- 
itaining  whether  it  possesses  the  physical  properties  assigned 
itoit§.  115  ;  then  it  should  be  reduced  to  powder,  to  submit 
ut  to  the  experiments  we  have  just  pointed  out. 

B.  Suppose  a  case  in  which  this  acid  forms  part  of  a  plaster, 
K>r  some  other  external  application :  after  cutting,  or  dividing 
lin  any  manner,  this  preparation,  a  part  of  it  should  be 
iidreated  with  six  or  seven  times  its  weight  of  distilled  water, 
iboiling ;  the  filtered  solution  should  then  be  brought  in  contact 
fwrith  the  tests  we  have  just  enumerated;  and  it  may  be  decided, 
abat  it  contains  arsenious  acid,  if  it  acts  with  them  in  the  man* 
mer  we  have  stated ;  and  if  metalhc  arsenic  is  obtained  by  cal- 
ftining  the  other  portion  with  an  equal  bulk  of  pounded  char- 
>oal  and  potash  of  commerce.    The  transformation  of  this 
daster,  or  external  application,  into  metallic  arsenic,  becomes 
p^ecialiy,  a  test  of  the  utmost  necessity,  where  some  of  the 
Itther  agents  employed,  may  have  furnished  precipitates  very 
■Kbly  marked,  or  that  have  undergone  some  change  in  their 
Iblour ;  a  circumstance  very  likely  to  occur,  when  these  pre- 
Inrations  are  composed  of  several  substances,  both  mineral, 
■j^etable,  or  even  animal. 

IHf  after  half  an  hour's  boiling,  the  distilled  M'ater  exhibits 
I » trace  of  arsenious  acid,  all  the  solid  pieces  should  be  mixed 
litth  charcoal  and  potash,  and  calcined,  in  order  to  obtain 
ktallic  arsenic,  which  should  be  brilliant,  and  possessed  of 
Ik  properties  of  which  we  have  several  times  spoken.  The 
BKsence  of  the  metal  thus  obtained,  removes  every  doubt  as 
Bithe  nature  of  the  poison. 
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SECOND  CASE. 

The  Patient  is  living :  the  whole  of  the  Poison  has  been 
swallowed:  the  Matter  vomited  may  be  submitted  to 
Experiment. 

152.  1st.  If  the  matter  vomited  be  liquid,  a  portion  of  it 
should  be  filtered,  and  submitted  to  the  tests  pointed  out  §. 
151,  A;  if  these  menstrua  furnish  the  precipitates  which  are 
ordinarily  given  by  the  arsenious  acid,  the  remaining  portion 
should  be  evaporated  to  dryness,  after  having  added  about 
half  an  ounce  of  potash,  and  then  mixed  with  charcoal,  in  order 
to  fee  calcined  in  a  glass  tube,  drawn  to  the  lamp  by  its  open 
extremity.  If  metallic  arsenic  be  obtained,  shining  and  ad- 
hering to  the  sides  of  the  tube,  it  may  be  safely  affirmed,  that 
the  liquids  vomited  contained  arsenious  acid.  If  the  tests 
employed  should  act  differently  to  what  they  would  do  in  a  so- 
lution of  arsenious  acid,  the  matter  should  then  be  evaporated, 
in  order  to  proceed  to  the  reduction,  as  we  have  just  now  ex- 
plained ;  for  it  is  not  until  metallic  arsenic  cannot  be  procured, 
that  we  can  pronounce  decidedly,  that  these  liquids  do  not 
contain  arsenious  acid. 

2ndly.  If  the  matter  vomited  be  both  liquid  and  solid,  the 
liquid  part  should  be  submitted  to  the  action  of  the  tests  above 
enumerated,  and  the  solid  portion  should  be  examined,  to  see 
if  it  contain  any  white,  hard  particles,  similar  to  the  arsenious 
acid;  in  which  case,  they  must  be  carefully  separated  and 
analysed.  If  however,  all  attempts  to  find  out  the  poisoa 
prove  ineffectual,  the  solid  portion  must  be  divided  into  two 
parts :  one  of  which  should  be  treated  with  twelve  or  fifteen 
times  its  weight  of  boiling  distilled  water,  and  the  other  cal* 
cined  with  potash  and  charcoal.  The  nature  of  the  solutioa 
obtained,  when  submitted  to  the  tests  pointed  out,  and  the 
revivification  of  the  metallic  arsenic,  w  ill  leave  no  doubt  as  to 
the  presence  of  the  arsenious  acid.  It  may  happen  that  the 
quantity  of  solid  matter  vomited,  is  so  great  as  not  to  allow  of 
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the  revival  being  effected  in  a  small  glass  tube  :  in  that  case  a 
retort  of  stone  should  be  procured,  coated  with  a  lute  of  clay 
and  sand.  The  mixture  should  then  be  introduced  into  the  re- 
tort, with  a  balloon  fitted  to  it,  and  heated  to  redness  ;  the 
metallic  arsenic  will  sublime  into  the  neck  of  the  retort. 

3d\y.  If  the  matter  vomited,  which  is  liquid  and  very  abun- 
dant, gives  a  yellow  precipitate  with  the  sulphurated  hydro- 
gen ;  it  should  be  mixed  with  an  excess  of  hydro-sulphurate  of 
ammonia,  and  a  little  muriatic  acid :  by  this  means  the  whole 
of  the  arsenious  acid  will  be  decomposed,  and  transformed  into 
a  yellow  sulphuret :  it  should  then  be  filtered,  and  this  sul- 
phuret  will  remain  on  the  filter.  This  must  be  dried  and  cal- 
cined with  a  little  potash  in  a  glass  tube :  it  is  clear  that  by 
the  action  of  heat,  the  potash  will  lay  hold  on  the  sulphur, 
with  which  it  is  capable  of  forming  a  fixed  body  ;  whilst  the 
metallic  arsenic  being  volatile,  will  be  set  at  liberty,,  and 
attach  itself  to  the  sides  of  the  vessel.  This  method  is  pre- 
ferable to  that  of  evaporation,  when  a  great  quantity  of  fluid  is 
to  be  acted  upon. 

THIRD  CASE* 

.  The  Patient  is  living :  the  whole  of  the  Poison  has  been 
swallowed :  the  .Vomitings  cannot  be  procured. 

153.  An  attentive  observation  of  the  symptoms  experienced 
jy  the  patient ;  an  examination  of  the  multiplied  causes  which 
:ould  give  rise  to  them;  the  information  furnished  by  the 
iltendants,  respecting  the  mode  of  life  of  the  patient :  such 
ire  the  resources  from  which  the  physician  must  draw  his  con- 
:lusions  in  this  case,  at  all  times  difficult,  and  which  demands 
Ml  the  part  of  the  practitioner,  the  most  profound  sagacity. 

FOURTH  CASE^ 

The  Patient  is  dead^ 

154.  Many  learned  men  of  Germany  have  laboured  at  the 
olution  of  the  problem  which  is  now  before  us :  this  subject 
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has  always  appeared  to  them  to  deserve  the  greatest  attention, 
as  it  ought  Id  throw  a  light  upon  medieal  jurisprudence.  We 
will  explain  in  a  few  words  the  principal  proceedings  recom- 
mended by  them,  before  pointing  out  that  which  appears  to 
us  to  unite  the  greatest  advantages. 

Process  of  Hahnemann. 

155.  1st.  The  greatest  quantity  possible  of  the  substances 
contained  in  the  stomach  should  be  procured:  2ndly.  they 
should  be  made  to  boil  for  six  hours  in  water,  this  should 
afterwards  be  filtered  and  saturated  with  an  acid,  if  it  is  alka- 
line, and  with  an  alkali,  if  acid  :  3dly.  lastly,  this  liquor  should 
be  brought  in  contact  with  sulphurated  hydrogen,  with  am- 
moniacal  copper  (a  solution  of  the  oxyde  of  copper  in  ammonia), 
and  with  lime-water  perfectly  saturated.  This  process,  followed 
for  a  long  time  by  physicians,  presents  two  inconveniences : 
in  the  first  place,  the  author  contents  himself  with  boiling  the 
suspected  matter  in  simple  water;  we  shall  shew  presently 
that  this  fluid  is  sometimes  not  sufficient  to  carry  off  the  ar- 
senious  acid,  when  strongly  combined  with  animal  substances. 
In  the  second  place,  the  most  essential  characteristic,  that 
which  has  for  its  object  the  reduction  of  this  acid  to  the  me- 
tallic state,  is  here  completely  neglected. 

Process  of  Rose. 

156.  According  to  this  method,  which  was  published  in 
1806;  if  the  arsenious  acid  be  not  found  in  substance  amongst 
the  suspected  matter,  the  stomach  must  be  cut  into  pieces, 
and  boiled  for  some  time  in  water,  adding  from  two  to  four 
drachms  of  caustic  potash :  by  this  means  the  stomach  be- 
comes partly  decomposed  and  dissolved,  and  the  arsenious 
acid  with  which  it  might  be  combined,  is  saturated  by  the 
alkali.  In  this  state  the  liquor  is  filtered,  which  is  of  a  colour 
more  or  less  dark ;  it  is  then  boiled,  and  nitric  acid  added  a 
little  at  a  time,  until  it  become  of  a  clear  yellow  colour :  the 
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.cid  decomposes  and  destroys  the  animal  matter.  It  is  then 
filtered  afresh,  and  the  excess  of  acid  in  the  fluid  is  saturated 
with  an  alkaline  carbonate  :  this  is  boiled,  to  expel  entirely 
the  carbonic  acid,  and  precipitated  by  lime  water  boiling ;  the 
precipitate,  which  is  formed,  contains  arsenite  of  lime ;  and 
perhaps  a  little  of  the  arseuiate  proceeding  from  a  transforma- 
tion of  a  portion  of  the  arsenious  acid  into  arsenic  acid,  by 
means  of  the  nitric  acid.  This  precipitate  must  be  washed ; 
it  is  then  dried  and  heated  to  redness  in  a  small  retort,  coated 
with  a  lute  made  of  clay  and  sand :  the  arsenic  soon  sublimes 
in  the  metallic  state. 

Rose  recommends  the  calcining  this  precipitate  of  the  arse- 
nite with  half  a  part  of  the  boracic  acid,  in  order  to  favour 
the  separation  and  decomposition  of  the  arsenious  acid.  By 
following  this  process,  the  author  succeeded  in  extracting  the 
metallic  arsenic  from  |  of  a  grain  of  the  acid  which  he  had 
^  purposely  combined  with  animal  substances. 

This  method  of  reducing  the  arsenious  acid  to  its  metallic 
I  state  appears  to  us  very  good,  especially  when  the  examination 
ii  is  of  a  dead  body  which  has  been  long  under  ground,  and  the 
8  acid  is  intimately  combined  with  the  animal  matter.  M. 
IRolofF  has  objected*  that  it  would  be  more  convenient  to 
c  operate  first  upon  the  materials  contained  in  the  stomach,  in 
(  order  to  pass  afterwards  to  the  chemical  examination  of  that 
1  viscus ;  for  by  taking  the  whole,  there  is  a  risk  of  losing  the 
;  corpus  delicti,  if  the  retort  should  chance  to  break  during  the 
^  sublimation :  this  objection,  however,  is  of  no  great  weight, 
t  as  Fischer  remarks.  In  fact  the  whole  quantity  of  the  arsenite 
I  of  lime,  obtained  by  the  process  of  Rose,  may  be  divided  into 
t  two  parts ;  one  of  which  may  be  calcined,  and  the  other  pre- 
i  served,  in  case  the  operation  should  not  be  attended  with  com- 
)  plete  success. 


•  Mmoire  quoted  by  Fischer,  p.  78. 
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Process  of  Roloff* 

157.  This  learned  man,  as  we  have  just  observed,  wishes 
that  the  stomach  and  its  contents  should  be  separately  ex- 
amined :  he  recommends  the  treating  it  at  first  by  the  nitric 
acid,  and  afterwards  by  the  caustic  potash,  which  is  just  the 
reverse  of  Rose's  method.  The  fluid  obtained  by  this  pro- 
ceeding should  be  filtered  and  precipitated  by  the  sulphurated 
hydrogen ;  whilst,  in  the  preceding  method,  it  is  treated  by 
lime-water.  Lastly,  the  precipitate  of  sulphuret  of  arsenic, 
being  calcined,  furnishes  metallic  arsenic.  This  process,  in 
many  respects  good,  presents,  however,  an  inconvenience, 
which  is,  that  the  sulphuret  of  arsenic  obtained  by  means  of 
the  sulphurated  hydrogen,  sublimes,  in  a  great  degree,  while 
calcining,  which  prevents  the  entire  revival  of  the  metallic 
arsenic.  In  an  experiment  made  by  M.  Roloff,  2,25  grains 
of  this  precipitate  furnished  only  0,125  of  metaUic  arsenic, 
that  is  to  say,  somewhere  about  the  twentieth  part  of  the 
weight  of  the  precipitate,  a  quantity  far  short  of  representing 
that  which  ought  to  have  been  obtained. 

Process  of  Fischer. 

158.  M.  Fischer  recommends  the  following  operations  : 
1st.  To  treat  the  suspected  mass  with  water,  potash,  and  nitric 
acid,  as  pointed  out  by  Rose.  2nd.  To  examine  the  liquor 
obtained,  by  lime-water,  sulphurated  hydrogen,  ammoniacal 
copper,  and  the  mineral  cameleon.  3d.  To  sublime,  accord- 
ing to  Rose's  method,  the  precipitate  formed  by  lime-water  in 
a  portion  of  this  liquor.  4th.  To  expose  a  part  of  it  to  the 
action  of  the  galvanic  pile.  5th.  To  ascertain  whether  the 
metal  obtained  by  calcination  of  the  arsenite  of  lime,  and  by 
the  galvanic  pile,  diffuses  a  smell  of  garlick,  on  being  thrown 
upon  burning  charcoal. 

•  Metnoire  quoted  by  Fischer,  p.  78. 
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Method  for  discovering  the  Arsenious  Acid,  after  the 
Death  of  a  Patient  poisoned  by  this  Substance. 

!  159.  After  having  detached  the  alimentary  canal  in  the 
anner  we  have  pointed  out  §.  173,  the  contents  of  the  sto- 
ich,  liquid  or  solid,  should  be  collected.  If  any  portions 
]  arsenious  acid  are  perceived  in  them,  they  should  be  sepa- 
ed  and  analysed  by  the  methods  shewn  ^.  151;  if  these 
iterialsw  however,  do  not  contain  any,  the  liquid  part  should 
strained  through  fine  linen,  and  examined  in  the  manner  we 
?e  ponnted  out  when  speaking  of  the  matter  vomited.  Lastly, 
after  all  attempts,  the  poison  should  not  be  discovered, 
solid  materials  must  be  operated  upon :  but  the  lesions  of 
t  texture  of  the  alimentary  canal  should  be  previously  noticed, 
tl.  the  stomach  detached,  and  cut  into  small  pieces,  which 
luld  be  kept  in  alcohol,  to  preserve  them  from  putrefaction. 
IThe  solid  parts  should  then  be  made  to  boil  in  ten  or  twelve 
ses  their  weight  of  distilled  water,  which  should  be  renewed 
"ast  as  a  portion  of  it  flies  off  in  vapour  :  this  liquor  should 
Doled  and  decanted,  in  order  to  put  a  few  drops  of  it 
the  solutions  of  the  sulphate  of  ammoniacal  copper, 
e-water,  of  the  hydro-sulphuret  of  ammonia,  of  nitrate 
ilver,  and  of  the  mineral  cameleon.  If  the  precipitates 
ished  by  these  tests  induce  a  belief  that  the  solution  con- 
3  arsenious  acid,  it  should  be  mixed  with  potash,  evapo- 
d,  and  the  product  obtained  calcined  with  charcoal,  to 
ct  from  it  the  metallic  arsenic  (§.  151,  A).  If,  on  the 
rary,  the  fluid  offers  no  indication  of  poison,  the  mass 
usted  by  water  should  be  treated  with  potash  and  nitric 
as  recommended  by  Rose  (§.  156).  When,  l)y  this 
s,  a  fluid  has  been  obtained  of  a  clear  yellow  colour,  the 
s  of  acid  should  be  saturated  with  potash,  and  an  arsenite 
tash  is  thus  formed,  if  there  really  exists  any  arsenious 
irin  the  mass.  This  liquor  should  then  be  examined  by 
sts  we  have  spoken  of,  which  are  capable  of  discovering 
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the  most  minute  atoms  of  the  arsenious  acid,  or  of  the  arsenite. 
If  the  precipitates  they  furnish  be  of  a  nature  to  induce  a 
suspicion  of  the  existence  of  this  poison,  it  should  be  precipi- 
tated by  the  hydro-sulphuret  of  ammonia,  and  by  a  few  dropj 
of  nitric  acid  :  a  yellow  sulphuret  of  arsenic  is  by  this  meaw 
procured,  from  which  the  whole  of  the  metal  may  be 
tained,  by  drying  it  upon  a  filter,  mixing  it  with  an  equal  bulkj 
of  potash,  and  melting  it  in  a  small  glass  tube  120;. 

If  after  having  thus  treated  the  solid  matter,  the  arsenioj 
acid  should  not  be  discovered,  the  same  attempts  should  Ir 
made  upon  the  stomach  itself. 

The  plan  we  have  just  laid  down  differs  from  that  of  Roa 
only  by  the  employment  of  the  hydro-sulphuret  of  ammonU 
which  precipitates  the  poison  in  the  state  of  sulphuret 
arsenic,  whilst  this  philosopher  transforms  it  into  arsenite 
lime :  now,  the  sulphurated  hydrogen  is  a  test  much  m( 
sensible,  and  deserves  the  preference. 

160.  The  line  of  conduct  we  have  just  marked  out, 
require  to  be  modified  in  such  cases  where  the  patient  ma^ 
have  already  swallowed  sulphurets  or  hydro-sulphurets  for  th 
purpose  of  decomposing  the  poison,  or  of  preventing  the  devt- 
lopement  of  the  symptoms  which  usually  result  from  it.  ] 
fact,  if  the  arsenious  acid  has  been  decomposed  by  these  kin  ^ 
of  tests,  it  will  have  been  transformed  into  a  yellow  sulphur 
of  arsenic,  the  properties  of  which  differ  from  those  of  tl 
acid.    In  that  case  it  will  be  necessary  to  have  recourse  to  tli  <, 
following  method. 

1st.  If  the  stomach  only  contains  alimentary  matters  ir 
liquid  state,  they  must  be  collected  aud  allowed  to  deposit 
the  yellow  parts  insoluble  in  water,  which  should  be  drr^ 
upon  a  filter,  and  a  portion  of  them  put  upon  burning  chi 
coal ;  there  will  be  instantly  disengaged  a  smell  mixed  w 
the  sulphureous  acid  (a  smell  of  burning  brimstone),  and 
the  arsenious  acid  (a  smell  of  garlic). 
A  part  of  this  body,  perfectly  pulverized,  should  be  waab 
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ith  an  equal  bulk  of  potash  of  commerce  dried,  and  the 
ixture  should  be  heated  in  a  glass  tube  with  the  mouth 
proached  to  the  lamp;  the  metallic  arsenic  will  speedily  sub- 
ne,  and  sulphate  of  potash  will  be  obtained  at  the  bottom 
the  tube  (§.  120).    These  characters  are  sufficient  to  de- 
•mine  that  the  powder  submitted  to  the  analysis  is  sul- 
Luret  of  arsenic.     The  writers  on  medical  jurisprudence 
vise  the  digesting  the  sulphuret  in  muriatic  acid,  to  which  a 
1  tie  nitric  acid  is  added  ;  in  this  case  a  yellow  powder  is  ob- 
I  ned,  which  is  only  sulphur  and  a  solution  of  muriate  of  ar- 
lic.    The  metallic  arsenic  in  this  case  is  oxydized  by  a  part 
p  the  oxygen  contained  in  the  nitric  acid,  and  converted  into 
|)muriate  by  its  combination  with  the  muriatic  acid.  This 
Uperty  appears  to  us  a  little  complicated,  and  difficult  to 
b  ertain  with  certainty ;  for  it  sometimes  happens  that  there 
Kio  residue,  the  whole  of  the  sulphur  being  transformed  into 
>phuric  acid,  at  the  expense  of  a  portion  of  the  oxygen  of 
i;  nitric  acid  :  this  phenomenon  takes  place  when  a  little  too 
I  ich  of  this  ^cid  has  been  employed,  and  especially  when  it 
leery  concentrated.    Even  when  this  yellow  powder  is  ob- 
*ied,  it  is  necessary  to  analyze  it,  in  order  to  discover  if  it 
^?;eally  formed  by  sulphur,  or  by  a  portion  of  the  yellow  sul- 

iit  of  arsenic  not  acted  upon.  Lastly,  that  the  operation 
be  complete,  it  is  necessary  that  the  metallic  arsenic  be 
ated,  by  mixing  the  solution  of  muriate  of  arsenic  with 
lol,  and  bringing  the  mixture  in  contact  with  a  plate  of 
d.  If  solid  matter  in  the  stomach  be  found  mixed  with 
particles  of  yellow  solphuret  of  arsenic,  two  drachms  of 
ih  of  commerce  must  be  added,  and  it  must  be  evaporated 
capsule  of  porcelain;  the  mass  obtained  must  then  be 
;hed,  pulverized,  and  calcined  in  a  glass  tube,  as  above 
ted,  in  order  to  obtain  the  metallic  arsenic,  which  will  be 
ilized,  and  attach  itself  to  the  sides  of  the  tube.  If  the 
e  quantity  cannot  be  contained  in  the  tube,  the  revivifi- 
n  may  be  effected  in  a  retort  of  stone  coated  with  a  lute, 
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to  which  a  bitubulated  recipient  should  be  adapted,  to  the 
end  that  the  gas  proceeding  from  the  decomposition  of  the 
animal  matter,  may  escape  by  one  of  the  tubes. 

16 1.  Before  finishing  our  remarks  on  the  chemical  re- 
searches necessary  to  detect  the  presence  of  the  arsenious  acid, 
we  ought  to  observe,  that  it  may  happen  after  the  death  of 
any  person  poisoned  by  this  acid,  that  Me  cannot  arrive  at  the 
demonstration  of  the  existence  of  the  poison,  whatever  care 
may  be  taken  in  the  analysis  of  the  matter  contained  in  the 
stomach.    M,  M.  Thomas,  Jones,  and  Wikely  report,  in  the 
London  Medical  Journal,  that  a  young  woman  died  after 
having  swallowed  a  certain  quantity  of  arsenious  acid  mixed  i 
with  sand  :  the  stomach  contained  about  half  a  pint  of  fluid  of  a  jj 
reddish  brown  colour ;  the  mucous  membrane  of  this  viscus,  in- 
flamed and  destroyed,  was  partly  adhering  to  the  other  coats, 
and  partly  detached.    The  adhering  portions  were  of  an  ash-  i 
colour,  hard  to  the  touch,  as  though  they  had  been  cauterized, 
and  presented  to  the  naked  eye  a  white  powder,  which  was 
nothing  but  sand.     The  oesophagus  and  the  mucous  lining 
of  the  intestines  were  inflamed,  the  rest  of  the  viscera  were  ia  j 
a  sound  state.    Nevertheless,  all  the  chemical  attempts  to  de-0 
monstrate  the  existence  of  the  poison  were  ineffectual.  It  is  pro- 
bable that  the  patient,  to  whom  great  quantities  of  warm  wate 
had  been  given,  had  thrown  up  the  arsenious  acid  by  vomiting- 

I  have  satisfied  myself,  that  all  the  animals  that  had  taken  thi. 
poison  dissolved  in  water,  and  had  abundant  vomitings  be  for 
death,  do  not  exhibit  the  least  trace  of  arsenic,  when  the  con 
tents  of  the  stomach  are  submitted  to  chemical  analysis. 
Brodie  has  observed  the  same  fact.    In  cases  like  these,  iKi, 
becomes  necessary  to  have  recourse  to  the  analysis  of  tal||. 
matter  vomited,  and  to  proceed  as  has  been  said  ^.  152.  iiib 

THE  TREATMENT  OF  PERSONS  POISONElTt 
BY  THE  ARSENIOUS  ACID. 

162.  We  shall  observe  the  same  method  in  the  treatmejl 
of  this  kind  of  poisoning,  as  that  we  have  adopted  when  spea|| 
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g  of  the  means  for  remedying  the  symptoms  resulting  from^ 
e  use  of  corrosive  sublimate. 

iDoes  there  exist  any  antidote  to  the  arsenious  acid  ?  M. 
enault  (in  the  work  before  quoted)  has  instituted  a  series  of 
periments  to  determine  ihe  value  of  several  chemical  tests ; 
ch  as  the  alkaline,  or  ferruginous  sulphurets,  the  acetic  acid, 
[id  sulphurated  hydrogen,  which  have  been  proposed  as. 
itidotes  to  this  substance.  We  shall  give  an  account  of 
J  interesting  results  obtained  by  the  experiments  of  this 
••ysician. 

lExperiment  1st.  By  the  assistance  of  an  elastic  gum  cathe- 
,,.two  grains  of  arsenious  acid  were  introduced  into  the 
nmach  of  a  middling  sized  dog,  with  ten  ounces  and  a  half 
Mvater  which  held  in  solution  three  grammes  (about  forty-six 
bans)  of  sulphuret  of  potash  :  the  whole  had  been  mixed  two 
ittrs  before.  Twelve  or  fifteen  minutes  afterwards,  and  for 
s  space  of  an  hour  and  a  half,  the  vomitings  were  so  violent 
1  abundant,  that  the  liquor  was  almost  wholly  expelled  from 

Iomach ;  respiration  became  difficult ;  the  animal  uttered 
ive  cries,  had  two  evacuations,  passed  some  urine,  and 
bur  hours  from  the  injection  of  the  poison, 
opening  the  body,  the  stomach  was  found  slightly  livid 
exterior  surface  ;  it  was  inflamed  in  the  inside  only  near 
j'lorus.  The  duodenum  and  the  beginning  of  the  jeju- 
jxhibited  some  red  spots  at  a  distance  from  one  another : 
flammation  affected,  in  some  degree,  the  small  intestines 
(vithin  and  without, 
periment  2nd.  Four  grains  of  arsenious  acid  in  solution, 
le  same  quantity  of  sulphuret  of  potash,  as  in  the  pre- 
g  experiment,  mixed  at  the  moment,  were  injected  into 
omach  of  a  middling  sized  dog :  he  almost  instantly  made 
It  efforts  to  vomit ;  and  threw  up  a  portion  of  the  liquor, 
ill  by  the  nostrils  as  by  the  spaces  between  the  teeth.* 
uare.  Was  the  dog  muzzled  ?  or,  why  was  the  liquor  only  passed 
iu  the  spaces  of  the  teeth,  and  through  the  nostrils?  Translator. 
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Shortly  afterwards  he  had  copious  evacuations,  both  by  stool 
and  vomiting  ;  his  strength  entirely  failed,  the  animal  fell  into 
a  sort  of  syncope,  and  died  seven  hours  and  a  half  after  the 
injection.  On  opening  the  body,  the  lungs  were  found  in 
their  natural  state :  the  stomach  contained  about  a  pound  and 
a  half  of  fluid,  turbid,  and  of  a  brown  colour ;  the  internal 
coat  of  this  viscus,  which  was  livid  and  almost  black,  was, 
as  it  were,  doubled  by  a  false  membrane  of  a  deepish  yel- 
low colour.  The  great  quantity  of  thick  mucosities  which 
were  found  in  the  small  intestines,  had  apparently  protected 
them  from  the  action  of  the  poison ;  for  the  great  intestines, 
which  had  no  such  defence,  were  inflamed,  whilst  the  othert  ■ 
were  not. 

Experiment  Sd.  A  young  dog  of  a  middling  size  took  thrf  I 
grains  of  arsenious  acid  in  a  fluid  state,  mixed  with  thr 
grammes  (forty-six  grains)  of  sulphuret  of  lime  dissolved  lu  ) 
twelve  ounces  of  water.    He  began  to  vomit  in  about  a  qurr-  i 
ter  of  an  hour,  and  the  whole  of  the  liquor  was  expelled  froi 
the  stomach  in  the  space  of  three  hours,  whilst  at  the  san 
time  it  produced  the  effect  of  a  violent  purgative. 

The  product  of  the  vomiting  was  collected,  and  injecte 
afresh,  and  returned  almost  instantly  by  the  anus,  withoi 
having  experienced  any  apparent  change.  The  animal  di4 
an  hour  and  half  afterwards. 

The  stomach  exhibited  a  false  membrane,  which  conceal 
the  mucous  coat  from  view :  this  last  throughout  its  whc 
extent,  had  a  livid  appearance,  which  was  deeper  towards 
great  curve :  the  intestines  were  filled  with  a  thick  mu( 
and  inflamed  throughout  their  whole  length. 

Experiment  4th.  The  precipitate  obtained  by  decomposir 
four  grains  of  arsenious  acid  by  a  sufficient  quantity  of  hydro 
genated  sulphuret  of  lime,  was  given  to  a  dog.    This  pr< 
pitate  was  diluted  with  water.    The  animal  made  great  efibr 
to  vomit,  but  they  succeeded  in  forcing  all  the  fluid  to  rets 
into  the  stomach.    He  died  in  five  hours  time,  after  ha« 
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gssed  two  or  three  stools,  and  uttering  plaintive  cries  for 
ttove  the  space  of  an  hour. 

'  Tlie  stomach  contained  more  tlian  a  pound  of  fluid ;  the 
cous  membrane  was  of  a  deepish  red  colour,  and  covered 
a  coat  of  viscous  serai-transparent  mucosites.    The  in- 
tinal  canal  was  slightly  inflamed   throughout  its  whole 
:ent. 

|163.  These  experiments  are  suflScient  to  demonstrate  the 
lity  of  alkaline  sulphurets  in  cases  of  poisoning  by  the 
nious  acid.    In  fact,  the  animals  die  in  as  short  a  time, 
even  shorter,  when  this  pretended  antidote  is  administered, 
when  they  take  the  arsenious  acid  by  itself. 
T.  Vandendale,  physician  of  the  civil  hospital  of  Louvaine, 
Tts  a  case  of  poisoning  by  the  arsenious  acid,  the  cure  of 
ich  appeared  to  him  to  be  attributed  to  the  sulphuret  of 
sh :  which  does  not  at  all  accord  with  the  experiments  we 
e  just  been  speaking  of.    The  case  is  this : 
Filia  xxvi.  annorum,  temperamenti  melancholicVj  et  ir* 
iet<B  conscientm  Jiuctibm  jam  per  aliquot  armos  agitata, 
omnibus  bene  ratiocinans,   sed  in  eo  solum  delirabaty 
d  se  crederet  esse  sub  potestate  damonis  ipsam  continuo 
equentisy  summo  mane  ad  lectwh  laqueo  se  suspendit,  fra- 
tumultu  expergefacti  inveniunt  sororem  suspensam  et 
ibundam:  omnibus  adhibitis  tandem  revixit ;  post  duos 
es  se  Decidendi  causa,  assumpsit  ad  minimum  drachmam 
m  et  semis  arsenici  fortissimi ;  inx)eni  ipsam  injiato  toto 
wre  sursum  et  deorsum  evacuantem  cum  foLtore  into- 
bili  et  meteorismo  abdominis  frigidam  instar  cadaveris ; 
o  fuit  vis  veneni,   ut  non   tantkm   tempore  decern 
m  per  alvum  secederent  primarum  marum  involucra, 
et  ipsa  cuticula  abscederet  a  capite  ad  pedes,  cum 
vio  capillorum  et  perditione  unguium  manuum  et  pedum, 
erh  esset  horrendum  monstrum ;  tardiiis  accedens  eva~ 
tia  dare  non  potui,  cum  jam  primes,  via  tantee  quanta 
t  inflammata;  sola  ergo  obvolventia  per  os  et  anum 
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administravi ;  sola  salus  fuit  in  hepate  sulphuris,  quo^ 
per  quatuor   septimanas  sumpsit  ad  drachmas  duas 
die  in  decocto  hordei;  quibus  sensim  evasit  cegra  instar 
miraculiy  et  perfectissime  fuit  sanata ;  cum   tamen  in- 
h(Ereret  infelicibus  ideis  sibi  vitam  adimendi,  familia  ejus 
ipsam  conduxit  ad  Gheel  (a  place  where  lunatics  are  coD»j 
fined)  ;  sed,  proh  dolor,  vix  per  mensem  ibi  morata,  se  pre> 
cipitavit  in  puteum,  in  quo  inventa  est  mortua,  victiri 
irrequieta,  conscietitia,  tantorum  malorum  et  triplicis  tentai 
suicidii.* 

Notwithstanding  the  reputation  which  M.  Vandendale  justl; 
enjoys,  we  cannot  believe  that  the  cure  of  this  poisoninj 
ought  to  be  attributed  to  the  sulphuret  of  potash ;  it  is  e 
tremely  probable  that  the  whole  of  the  arsenic  was  expellet 
with  the  matter  of  the  vomitings  and  stools,  which  the  patiei 
had  already  had  in  great  abundance,  when  the  physician  Wi 
called  in.    Besides,  this  case  is  not  sufficiently  precise : 
would  have  been  necessary,  before  appreciating  the  effect 
the  sulphuret  of  potash,  to  have  ascertained  whether  the  si 
mach  was  empty  or  full  at  the  time  of  the  taking  the  pois 
what  was  the  nature  and  the  quantity  of  die  matter  vomi 
what  were  the  symptoms  observed  before  the  day  when  ti 
sulphuret  of  potash  was  administered,  at  what  period  t' 
medicine  was  first  given,  and  what  action  did  it  produce, 
&c.   In  short,  a  fact  of  this  nature,  however  exactly  it 
be  reported,  is  not  sufficient  to  counterbalance  the  exp 
ments  of  M.  Renault,  and  the  author  is  very  right  in  o 
sidering  this  cure,  as  miraculous  ( instar  miraculi ). 

l64.  The  sulphurated  hydrogen,  extolled  by  several 
sicians,  has  been  equally  the  object  of  investigation  by 
Renault;  and  it  may  be  said  that  it  has  furnished  resif^^  J, 
much  more  satisfactory  than  the  sulphurets  we  have 
speaking  of. 
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Experiment  1st.  Four  grains  of  arsenious  acid  in  solution, 
ixed,  twelve  hours  before  the  experiment,  with  fourteen 
iDunces  of  water  charged  with  sulphurated  liydrogen  gas,  were 
[injected  into  the  stomach  of  a  great  dog ;  the  first  day  he 
experienced  neither  nausea  or  uneasiness ;  the  next  day  he 
pppeared  a  little  sad  and  melancholy,  and  shewed  no  inclina- 
con  to  eat,  but  the  appetite  returned  to  him  again  in  the 
vening;  and  the  third  day  his  health  was  perfectly  re-established. 

Experiment  2nd.  Eight  grains  of  arseuious  acid  in  solution, 
iiixed  at  the  moment  of  injection,  with  fourteen  ounces  of 
lydro-sulphurated  water,  were  given  to  a  middling  sized  dog. 
or  fifteen  hours  he  had  a  great  deal  of  eructation,  and  passed 
uantity  of  limpid  foam,  drawn  out  into  threads  ;  but  it 
s  only  during  the  night  that  he  threw  up  about  one-fourth 
1  the  whole  quantity  of  liquid  injected.    The  next  morning 
shewed  signs  of  appetite,  and  his  health  appeared  not  to 
ive  sustained  the  least  injury. 

Experiment  3d.  Five  grains  of  arsenious  acid  in  a  fluid 
te  were  injected  into  the  stomach  of  a  great  dog ;  a  few 
nutes  after,  ten  ounces  of  the  hydro-sulphurated  water  were 
educed.  In  less  than  a  quarter  of  an  hour  he  threw  up 
»ut  a  fifth  part  of  the  liquor  injected.  In  a  short  time  he 
!  every  appearance  of  being  very  well ;  he  began  to  eat  the 
16  evening  ;  the  next  day  he  seemed  dejected  ;  but  he  had 
h  an  appetite,  that  he  detoured  almost  entirely  a  little  dog 
t  had  just  died  beside  him. 

ieveral  other  dogs  into  whose  stomachs  the  hydro  sulphur- 
l  water  had  been  injected  a  few  minutes  after  they  had  been 
;le  to  swallow  the  arsenious  acid,  have  exhibited  similar 
dts. 

''^155.  From  these  experiments  we  may  conclude,  that  the 
i'j;  body  formed  in  the  stomach  by  the  sulphurated  hydrogen, 
he  arsenious  acid  in  a  liquid  state,  may  be  taken  with 
unity  in  tolerably  strong  doses.    Now  if  we  consider,  1st, 
t  the  hydro-sulphurated  water  can  be  taken  in  a  large  dose 

L 


146 


without  any  inconvenience.  Secondly,  That  it  acts  upon  the 
arsenious  acid  in  a  liquid  state,  at  a  temperature  below  that  of 
the  human  body.  Thirdly,  And  that  its  action  is  prompt,  we 
shall  be  forced  to  conclude,  that  it  is  the  antidote  to  the  arsenious 
acid  in  a  liquid  state.  But  is  the  case  ihe  same,  when  this 
poison  has  been  taken  in  a  solid  form  ?  The  experiments  made 
by  M.  Renault,  prove,  that,  in  this  case,  it  is  of  no  use :  and 
as,  unfortunately,  poisoning  by  the  arsenious  acid  generally 
takes  place  from  solid  arsenic,  it  may  easily  be  conceived, 
that  the  use  of  the  sulphurated  hydrogen  gas  will  be  of  very 
little  practical  advantage.  We  shall  report  two  experiments 
in  support  of  this  last  assertion.  I 

1st.  Eight  grains  of  arsenious  acid  in  an  impalpable  powder 
were  mixed  with  ten  ounces  and  a  half  of  hydro-sulphurated 
water:  the  two  substances  were  agitated  together  in. a  flask 
well  stopped,  and  an  hour  afterwards  introduced  into  the 
stomach  of  a  dog  above  the  ordinary  size.  He  only  began  to 
vomit  at  the  end  of  two  hours  and  a  half,  and  the  vomiting! 
continued  during  five  hours :  he  uttered  plaintive  cries  and 
groans  till  the  moment  of  death,  which  took  place  twelve 
hours  after  the  injection.  The  stomach  contained  above  i 
pound  of  a  blackish  fluid  tolerably  clear,  and  which  had 
smell  resembling  bile:  it  was  only  inflamed  along  the  co 
of  its  long  curvature.  Of  all  the  intestines,  the  duodenum 
alone  had  its  mucous  membrane  inflamed. 

2nd,  The  same  mixture  as  that  we  have  now  been  speaking 
of,  was  given  to  a  dog  bigger  than  the  one  last  mentioned: 
he  vomited  five  times  during  the  first  three  hours,  and  died 
the  expiration  of  fifteen  or  eighteen  hours,  without  shewl 
the  smallest  signs  of  pain. 

The  stomach,  and  the  fluid  contained  in  it,  presented  A 
same  appearances  as  in  the  foregoing  experiment :  the  du  ^ 
num  and  pylorus  in  no  way  partook  of  the  inflammation 
the  stomach. 

166.  After  having  thus  determined  the  value  of  the  alkal 
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sulphurets,  and  of  the  sulphurated  hydrogen,  considered  as 
ouDter-poisons,  M.  Renault  observes  justly,  that  vinegar, 
ivhich  is  reckoned  amongst  the  antidotes  to  the  arsenious  acid, 
s  not  capable  of  dissolving  this  acid  at  a  low  temperature, 
-hat  the  solution  only  takes  place  at  the  degree  of  ebullition  ; 
md  that  the  salt  resulting  from  it,  which  is  only  an  acetate 
)f  arsenic,  is  altogether  as  caustic  as  the  arsenious  acid, 
vhich  is  sufficient  to  strike  out  this  substance  from  the  list 
)f  antidotes  to  this  acid. 

These  experiments  prove,  that  the  agents  hitherto  recom- 
nended  as  antidotes  to  the  arsenious  acid,  when  employed, 
s  it  almost  always  happens,  in  a  solid  state,  do  not  deserve 
lat  title ;  they  ought  consequently  to  be  rejected  from  prac- 
ce  in  this  kind  of  poisoning,  in  order  to  have  recourse  to 
ther  substances  whose  operation  is  ixiore  certain  and  easy. 

167.  The  first  care  of  a  physician  called  to  the  assistance 
f  a  patient  poisoned  by  arsenic,  is  to  favour  the  expulsion  of 
e  poison  by  vomiting.  The  means  to  be  made  use  of  are 
!arly  the  same  as  those  we  have  laid  down  whilst  speaking 

the  article  of  corrosive  sublimate ;  and  which  consist  in 
i ministering  great  quantities  of  warm  water,  milk,  water 
eetened  with  sugar  or  honey,  decoctions  of  linseed,  marsh- 
allows,  mallows,  &c.  &c.  The  tickling  the  throat  with  a 
ather,  or  with  the  finger,  ought  not  to  be  neglected  ;  it  often 
ough  happens  that  this  treatment  alone  is  sufficient  to  calnj 
e  symptoms. 

168.  M.  Marcelin  Duval  reports,  tliat  having  been  called 
a  man  who  had  taken  some  arsenical  powder,  he  found  him 
a  violent  state  of  agitation,  complaining  of  tearing  pains  of 
;  stomach,  a  burning  thirst,  and  constriction  of  the  throat. 
3  caused  him  to  drink,  at  diiferent  times,  two  pints  of  su- 
ed water.  Frequent  vomitings  came  on,  and  all  the  symp- 
tis  became  calm.  The  same  kind  of  drink  was  continued 
mg  the  night,  and  two  glysters  of  the  same  nature  were 
scribed  for  him  :  the  next  day  he  was  in  a  state  to  go  about 
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his  ordinary  employment.  In  another  instance,  M.  Duval  lu- 
troduced  into  the  stomach  of  a  dog,  twenty-four  grains  of 
arsenious  acid  dissolved  in  six  ounces  of  water  :  half  an  hour 
after  the  animal  was  tormented  by  a  vomiting  of  a  frothy 
matter,  and  excessive  agitation.  Water  sweetened  with  honey 
was  injected  from  one  quarter  of  an  hour  to  another,  until  all 
the  symptoms  disappeared,  which  happened  immediately  after 
the  eighth  and  last  injection.  On  the  third  day  he  was  per- 
fectly well. 

I  have  often  repeated  this  experiment,  substituting  warm 
water  for  the  water  sweetened  with  honey,  or  sometimes 
brodi,  or  some  mucilaginous  decoction  ;  and  I  have  always 
obtained  the  same  results. 

169.  The  celebrated  author  of  the  Nosograpkie  Philoso- 
phique,  reports  the  case  of  a  woman  who  had  taken  arsenic 
with  the  intent  of  killing  herself. 

Having  received  in  time,  by  the  copious  use  of  milk, 
mucilaginous  drinks,  veal  broth,  chicken  broth,  and  fomenta- 
"  tionsy  she  escaped  death ;  but  her  existence  is  still  the  most 
distressing,  and  the  most  painful.    The  symptoms  she  ex- 
"  periences  are  anxieties,  an  irregular  febrile  state,  dryness 
of  the  skin,  an  avidity  of  the  tongue  and  throat,  a  very 
^'  ardent  thirst,  painful  respiration,  deep-seated  pain  in  the 
region  of  the  stomach,  tension  of  the  abdomen,  obstinate 
constipation,  spasmodic  constriction  of  the  extremities, 
"  wandering  pains  in  the  pudenda.    I  have  insisted  much  on 
"  the  use  of  drinks  sweetened  with  sugar  or  honey,  or  even 
"  sugar  in  substance,  and    this  treatment    has  been  fol- 
"  lowed  with  very  evident  relief ;  but  is  it  in  the  power  o( 
"  medicine  to  repair  the  disorders  produced  in  the  texture 
"  and  structure  of  any  of  the  viscera  by  a  poisonous  substance?" 

1 70.  We  would  quote,  in  support  of  the  treatment  we  have 
just  described,  a  fact  generally  known,  and  which  is,  that  the 
symptoms  arising  from  the  use  of  arsenious  acid,  and,  in  ge^ 
neral,  from  all  the  corrosives^  are  so  much  the  less  severe,  a5 
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the  stomach  happens  to  be  filled  with  a  greater  quantity  of 
jiolid  or  liquid  matter;  the  poison,  in  that  case,  being  dissemi- 
nated over  a  greater  extent  of  surface,  and  especially  the  vo- 
mitings being  more  easy.  The  following  facts  will  put  this 
truth  beyond  all  doubt. 

1st.  A  number  of  persons  being  at  a  feast,  there  was  served 
up  at  the  dessert,  a  dish,  into  which  arsenic  had  been  put  in- 
stead of  flour.  Such  of  the  guests  as  had,  till  then,  eaten  but 
little,  died  of  it  instantly ;  while  those,  on  the  contrary,  who 
had  the  stomach  full,  were  saved  by  the  vomiting.* 

2nd.  Three  children,  one  of  which  was  a  male  of  two  years 
of  age,  and  two  adult  girls,  ate  of  a  pottage  in  which  there 
was  arsenic.  The  boy,  who  took  only  two  spoonfuls,  had  no 
vomiting,  and  died ;  the  girls,  who  ate  all  the  rest>  vomited, 
and  were  saved. 

3d.  Two  chambermaids  were  living  with  the  same  master ; 
one  of  them  conceived  such  an  inveterate  jealousy  against  the 
other,  that  she  resolved  on  her  destruction.  The  way  of  poison 
appearing  to  her  the  most  certain,  and  least  likely  to  disappoii\t 
1  her,  she  gave  it  the  preference  to  all  others.    In  consequence 
i  of  this,  she  put  every  day  into  her  broth  a  small  quantity  of 
jarsenious  acid  in  powder.    A  few  moments  after  dinner,  the 
1  food  and  the  poison  were  both  vomited,  before  the  latter  had 
» sufficient  time  to  act  upon  the  stomach,  so  as  to  produce  any 
s  serious  accidents.    Nevertheless,  as  the  same  thing  was  re- 
[peated  every  day  for  the  space  of  six  weeks,  the  stomach,  in 
t the  end,  acquired  an  excessive  degree  of  sensibility;  she  felt 
severe  pains  of  the  bowels,  and  wasted  to  an  extreme  degree 
of  leanness ;  a  spitting  of  blood  succeeded ;  the  general  irri- 
bility  increased  to  such  a  degree,  that  a  simple  current  of 
ir  was  sufficient  to  produce  spasms  and  convulsions.  At 
gth,  being  arrived  at  such  a  pitch  that  the  stomach  could 

•  De  Sedibiis  et  Caiisis  Moiboium,  Morgagui,  Epist.  59,  No.  4,  Tom.iii. 
t  IcJem,  p.  245. 
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no  longer  bear  any  thing,  the  patient  went  into  the  country, 
where  she  staid  two  months.  Her  health  there  gradually  im- 
proved :  her  digestion  began  to  be  less  painful,  and  more 
complete  :  she  resumed  her  healthy  appearance,  and  returned 
to  the  capital  to  her  ordinary  employment.  Her  implacable 
enemy,  desperate  from  the  little  success  of  all  her  attempts, 
and  fearing  lest  her  victim  should  escape  her,  put  one  morn- 
ing into  her  coffee  a  very  strong  dose  of  arsenious  acid  in 
powder.  There  immediately  resulted  from  it  violent  vomitings, 
which  soon  expelled  from  the  stomach  both  the  breakfast  and 
the  poison.  It  was  then  that  the  matter  became  certain,  that 
all  her  former  vomitings,  and  those  which  had  just  taken  place, 
were  owing  to  the  arsenious  acid.  This  poison,  being  col- 
lected in  the  matter  vomited,  was  recognized  for  such  by  an 
apothecary  of  Paris.  The  unfortunate  chambermaid,  how- 
ever, reduced  by  this  fresh  poisoning,  and  by  ill- directed' 
care,  to  the  most  deplorable  condition,  was  confided  to  the  ' 
care  of  Dr.  Beauchesne,  a  distinguished  practitioner,  who 
succeeded  in  restoring  her  to  health.* 

4th.  Mauritius  Hoffman  speaks  of  a  quack,  on  whom 
twelve  grains  of  arsenious  acid  produced  little  or  no  incon- 
venience, because  he  drank  before  it  a  great  quantity  of  milk, 
which  was  quickly  vomited,  together  with  the  poison 

171.  In  case  the  patient  can  no  longer  vomit,  it  will  be 
necessary  to  have  recourse  to  the  elastic  gum  catheter,  or  tube 
which  we  have  described  §.  84.  These  means  ought  alway; 
to  be  preferred  to  the  use  of  violent  emetics,  such  as  tarta 
rized  antimony  and  the  sulphate  of  zinc,  which  never  fail  toi 
increase  the  irritation  produced  by  the  poison.  I 

172.  Fat  substances,  such  as  oils,  butter,  cream,  grease,  &di 
are  of  no  kind  of  use ;  they  are  even  dangerous.  This  fac  I 
was  first  announced  by  Fourcroy,  and  Renault  verified  thi' 
correctness  of  it  by  direct  experiments.    All  the  animals  tB' 

•  Renault,  O.  C.  i 
t  Mificellauea  Curiosa;  Appendix,  Obs;  xxxviii.  17TS.  I 
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whom  he  gave  the  arsenlous  acid  in  butter  or  grease,  have 
died  sooner  than  if  they  had  swallowed  the  poison  alone,  or 
mixed  with  any  other  substance.* 

173.  Lime-water  with  milk,  recommended  by  Naviei^ 
offers  no  particular  advantage  in  cases  of  poisoning  by  the  ar- 
senious  acid  taken  in  a  solid  form.  All  the  animals  to  which 
I  gave  it,  died  in  the  course  of  a  few  hours.  The  same  thing, 
however,  does  not  happen,  if  the  arsenious  acid  was  in  a 
liquid  state ;  in  this  case  there  is  formed  an  insoluble  arsenite 
of  lime,  which  acts  very  feebly.  I  have  given  to  small  dogs, 
as  much  as  four  grains  of  this  poison  in  a  liquid  state,  and 
have  made  them  swallow  lime-water :  they  were  not  incom- 
moded by  it.  The  difference  evidently  depends  on  this,  that 
in  the  first  case,  the  lime  unites  difficultly  with  the  arsenious 
acid  in  a  solid  form ;  whilst,  in  the  second  case,  these  two 
substances,  meeting  in  a  state  of  fluidity,  combine  easily,  and 
form  an  insoluble  body,  which  does  not  appear  to  act  as  a 
poison.  But,  as  it  is  generally  in  a  solid  form  that  the  arse- 
pious  acid  is  swallowed,  the  utility  of  the  lime-water  becomes 
null. 

174.  The  theriaca,  boasted  of  formerly  as  an  excellent 
remedy  in  this  kind  of  poisoning,  ought  to  be  rejected  as  useless 
and  dangerous.  Navier  reports  a  case  of  six  persons  poisoned 
from  eating  broth  in  which  was  arsenious  acid ;  a  great  quan- 
tity of  theriaca  was  administered  as  their  first  remedy :  they 
all  died  in  eight  days  time,  except  one,  who  did  not  die  till 
two  months  after,  because  she  had  eaten  very  little  of  the  poi- 

;  aoned  broth.  On  opening  their  bodies,  the  coats  of  the  sto- 
1  mach  and  intestines  were  found  to  be  destroyed,  by  the  falling 
•  of  the  sloughs  which  the  poison  had  produced  .f 

175.  The  infusion  of  the  cinchona  calissaya,  of  nutgalls,  of 
I  fir  bark,  of  the  Pomegranate,  of  the  myrobolan  (Indian  nut), 
1  &c.  &c.  recommended  by  M.  Chausarel,  are  only  useful  in 

*  Op.  Citat.  p.  91. 

t  Navier  Op.  Citat.  tora,  i,  p.  17  aod  169. 
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consequence  of  the  vehicle  which  forms  a  part  of  ihem  ;  they 
do  not  exert  sufficifent  energy  upon  the  arsenious  acid,  to  be 
considered  as  antidotes ;  and  it  is  consequently  preferable  to 
have  recourse  to  warm  water,  which  has  the  advantage  of 
being  administered  instantly,  and  in  great  quantity. 

Leeches,  bleedings,  baths,  tepid  demi-baths,  fomentations, 
emollient  glysters,  antispasmodics,  and  narcotics,  are  all  so 
many  means  which  ought  to  be  had  recourse  to,  in  cases  where 
inflammation  of  the  abdomen  has  taken  place,  and  where  the 
patient  is  a  prey  to  alarming  nervous  symptoms. 

It  must  never  be  forgotten,  that  the  success  of  the  treat- 
ment, depends  in  a  great  measure  on  the  sort  of  regimen  the 
patient  observes  during  his  convalescence,  which  is  com- 
monly long  and  painful.  He  ought  to  be  principally  nourished 
by  milk,  gruel,  and  rice-creams,  and  he  should  be  made  to 
take  nourishing  broths. 

OF  THE  ARSENITES. 

176.  The  arsenites  are  combinations  of  the  arsenious  aci(^ 
with  salifiable  bases :  those  of  potash,  soda,  and  ammonia,  are 
soluble  in  water,  and  act  as  violent  poisons  :  that  formed  of 
potash  merits  our  particular  attention,  because  it  forms  part 
of  the  solution  of  Fowler,  employed  in  certain  cases  of  inter- 
mittent fever. 

177.  The  arsenite  of  potash  is  generally  met  with  in  a  fluid 
state ;  when  dried  and  put  on  burning  coals,  it  becomes  de- 
composed, diflfuses  a  smoke,  and  a  smell  of  garlic,  and  leaves 
for  a  residue,  potash  more  or  less  carbonated. 

178.  The  hydro-sulphuret,  the  salts  of  copper,  lime-water, 
and  nitrate  of  silver,  act  with  this  arsenite  as  with  the  arsenious 
acid  (^.  126  and  seq.). 

179.  The  arsenite  of  potash  being  mixed  with  muriatic  acid, 
gives  a  white  precipitate  of  the  arsenious  acid,  and  forms  a 
soluble  muriate  of  potash ;  this  precipitate  easily  re-dissolves 
in  an  excess  of  water ;  from  which  it  may  be  concluded,  that 
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in  order  to  obtain  it,  the  solution  of  the  arsenite  should  be 
concentrated. 

180.  The  muriate  of  platina  throws  down  a  bright  yellow 
precipitate  with  the  .solution  of  this  salt ;  whilst,  as  we  have 
observed,  the  arsenious  acid  does  not  experience  any  change 
from  this  metallic  solution.  The  precipitate  formed  in  this 
case  is  a  triple  salt,  composed  of  muriatic  acid,  oxyde  of 
platina,  and  of  potash. 

181.  In  order  to  separate  the  metallic  arsenic  from  the 
arsenite  of  potash,  the  salt  should  be  evaporated  to  dryness, 
mixed  with  charcoal,  and  calcined  in  a  small  glass  tube  (§.  ]  52)  . 
the  metallic  arsenic  being  separated  by  the  charcoal  from  the 
arsenite,  sublimes,  and  condenses  on  the  sides  of  the  tube. 

OF  THE  ARSENIC  ACID. 

182.  The  arsenic  acid  in  a  solid  state  is  white,  not  crystal- 
lizable ;  of  a  sharp,  metallic,  and  caustic  taste :  its  specific 
gravity  is  3.  391. 

183.  Exposed  to  the  action  of  heat  in  a  closed  vessel,  it 
does  not  become  volatile,  but  melts  and  vitrifies. 

184.  Thrown  on  burning  charcoal,  it  swells  out,  loses  all  its 
I  moisture,  and  becomes  opaque ;  if  in  this  state  the  heat  is  con- 
I  tinued,  it  gives  out  white  vapours,  which  exhale  a  smell  of 
I  garlic.  These  phenomena  are  the  consequence  of  its  decom- 
j  position  by  the  charcoal,  and  its  transformation  into  arsenious 
t  acid ;  for  which  reason  it  disappears  altogether.    A  plate  of 

copper  held  over  these  vapours  becomes  white,  precisely  in 
tthe  same  manner  as  with  the  arsenious  acid. 

185.  The  arsenic  acid  dissolves  exceedingly  well  in  water  • 
i  it  is  even  deliquescent :  therefore,  in  solution  it  strongly  red- 
tdens  the  tincture  of  tournesol,  and  the  syrup  of  violets  ;  it  is 
«colourless  and  sapid. 

186.  It  forms  soluble  salts  with  potash,  soda,  and  ammonia; 
cm  the  contrary,  it  gives  a  white  precipitate  with  lime-water, 

nd  water  of  barytes.  These  insoluble  arseniates  re-dissolve 
asily  in  an  excess  of  arsenic  acid. 
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187.  The  sulphurets,  hydro-sulphurets,  and  hydrogenated 
sulphurets,  are  decomposed  by  the  arsenic  acid,  as  by  other 
strong  acids.  Sulphurated  hydrogen  gas  is  disengaged,  and  a 
whitish  sulphur,  slightly  yellow,  is  deposited. 

188.  The  nitrate  of  silver  is  precipitated  in  a  pulverulent 
form  ;  the  precipitate,  which  is  of  a  brick  colour,  immediately 
collects,  and  resembles  a  very  deep  kermes.  The  lunar 
caustic  likewise  e£fects  this  decomposition;  in  either  case 
there  is  formed  an  arseniate  of  silver,  and  the  nitric  acid  is  set 
at  liberty. 

189.  The  sulphate  of  copper  is  not  disturbed  by  this  acid. 
The  acetate  of  this  metal  gives  instantly  a  bluish  white  pre- 
cipitate :  the  same  thing  takes  place  with  the  sulphate  of  ammo- 
niacal  copper,  unless,  that  with  this  triple  salt,  the  precipitate 
produced  is  less  abundant.  These  precipitates  are  formed  by 
the  arseniate  of  copper,  the  colour  of  which  differs  essentially 
from  the  arsenite  of  that  metal  123). 

190.  The  arsenic  acid  does  not  produce  any  action,  either 
on  the  muriate  or  acetate  of  cobalt ;  but  it  gives  a  rose- 
coloured  precipitate  with  the  muriate  of  ammoniacal  cobalt : 
this  precipitate  consists  of  the  arseniate  of  cobalt.  In  order 
to  obtain  it,  a  concentrated  solution  of  arsenic  acid  should  be 
employed;  of  which  only  five  or  six  drops  should  be  used.  In 
fact,  if  the  water  is  slightly  charged  with  acid,  the  precipitate 
would  be  blue,  slightly  inclining  to  violet,  or  a  bluish  rose- 
colour;  because  the  muriate  of  ammoniacal  cobalt,  being 
capable  of  giving  precipitates  of  these  colours  to  water,  would 
be  decomposed  by  the  great  quantity  of  that  fluid  contained  in 
the  solution.  On  the  other  hand,  if  a  great  quantity  of  the 
acid  be  employed,  the  precipitate  will  be  re-dissolved  as  fast 
as  it  is  formed. 

191.  The  arsenic  acid  in  a  solid  form,  mixed  with  charcoal 
and  potash,  furnishes  metallic  arsenic  when  heated  in  a  small 
glass  tube  (§.  152).  The  charcoal  seizes  on  the  whole  of  the 
oxygen  contained  in  this  acid,  which  is  fixed  by  the  alkali ;  and 
there  is  formed  carbonic  acid,  which  escapes  in  the  form  of  ga«. 
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192.  The  arsenic  acid  ought  to  be  considered  as  a  poison, 
still  more  violent  than  the  arsenious  acid.  According  to  M, 
Brodie,  it  is  absorbed,  and  occasions  death  by  acting  upon 
the  brain  and  the  heart. 

OF  THE  ARSENIATES. 

193.  The  arseniates  of  potash,  soda,  and  ammonia,  are 
poisonous :  they  may  be  easily  known ;  1st.  by  the  decomposi- 
tion which  burning  charcoal  effects  in  them,  and  by  the  smell 
of  garlic  which  accompanies  this  decomposition ;  2nd.  by  the 
rose-coloured  precipitate  which  they  furnish  with  the  muriate 
of  cobalt :  this  precipitate,  which  is  formed  by  virtue  of  a 
double  decomposition,  dissolving  easily  in  an  excess  of  acid, 
would  not  take  place  in  a  very  acid  solution  of  the  muriate  of 
cobalt ;  3rd.  because  they  are  not  disturbed  by  the  addition  of 
muriatic  acid,  whilst  the  arsenites  are  precipitated ;  4th.  by 
the  nitrate  of  silver,  which  will  throw  down  a  brick-coloured 
precipitate,  consisting  of  the  arseniate  of  silver ;  5th.  by  the 
bluish  white  precipitates,  formed  by  the  salts  of  copper ;  6th. 
lastly,  by  the  facility  with  which  the  metallic  arsenic  is  sepa- 
rated from  them,  when  calcined  with  charcoal. 

OF  THE  YELLOW  AND  RED  SULPHURETS  OF 

ARSENIC. 

194.  The  yellow  artificial  sulphuret  of  arsenic,  ought  to  be 
•  considered  as  a  poison,  according  to  the  experiments  of  M. 
1  Renault. 

1st.  Four  grains  of  this  sulphuret  dry,  and  in  a  solid  state, 
^  were  given  to  a  little  dog,  and  the  vomiting  prevented :  the 
I  animal  was  violently  purged,  made  many  eflForts  to  vomit, 
I  moaned,  and  died  in  five  hours. 

The  mucous  membrane  of  the  stomach  was  red  throughout 
iits  whole  extent:  the  end  of  the  ilium  was  more  inflamed 
» than  the  duodenum. 

2nd.  Three  grains  of  the  same  sulphuret,  w^ere  given  to  a 
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dog  larger  than  the  preceding,  vomitings,  stools,  meanings, 
and  a  considerable  agitation,  were  the  forerunners  of  death, 
which  took  place  nine  hours  afterwards.  On  opening  the  body, 
the  mucous  membrane  of  the  stomach  w'as  found  inflamed  : 
the  small  intestines,  and  especially  the  duodenum,  presented 
here  and  there  red  spots. 

195.  This  sulphuret  may  be  easily  known  by  calcining  it 
with  potash,  in  a  small  glass  tube  (§.  120). 

1 96.  The  native  orpiment  (yellow  sulphuret  of  arsenic)  pre- 
sents phenomena  different  to  those  we  have  been  speaking  of ; 
it  may  be  taken  in  a  large  dose,  without  occasioning  the 
slightest  derangement.  M.  Renault  gave  as  much  as  two 
drachms  of  this  substance  to  dogs  of  different  sizes,  that  felt 
no  inconvenience  from  them.  Hoffman  had  already  proved  by 
experience  the  innocence  of  this  substance,  as  may  be  seen  by 
the  following  passage :  Jam  verd  auripigmentum  omni  dras- 
ticd,  purgante  et  emeticd  virtute  carets  neque  animantia  «e- 
cat,  frequenti  experimento  imtituto  in  canihus,  felibus,  qui- 
bus  in  insigni  dosi  ad  drachmam  nnam  et  ultra  sine  ulla  sub- 
seqiiente  noxa  id  obtulimus.  Arsenicum  verd,  sive  albumj 
sivejlavum  et  rubrum,  summum  est  vetienum  et  omnis  generis 
animantia  in  pauld  majori  dosi  assumptum  brevi  necat.  Ut 
ad^o  ex  jam  dictis  satis  clar^  appareat,  auripigmentum  cum 
arsenico  citrino  neutiquam  esse  confundendum,  quod  tamen  a 
plurimis  medicis,  imo  collegiis  factum  esse,  acta  et  responsa 
publica  loquuntur.* 

197.  The  native  red  sulphuret  of  arsenic  can  also  be  inter- 
nally administered  without  any  inconvenience  resulting  from  it. 
M.  Renault  has  given  as  much  as  two  drachms  to  dogs,  who 
did  not  appear  to  experience  any  uneasiness  from  it :  it  is  by  no 
means  the  same  with  that  produced  by  art.  All  the  animals  to 
which  it  has  been  given,  even  in  doses  of  a  few  grains,  have 
died  within  different  spaces  of  time.    A  woman  died  in  the 

•  Friderici  Hoflinaiiui  Op.  Omnia  de  Venenis,  1761. 
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course  of  a  few  hours,  after  having  experienced  violent  gripings 
in  consequence  of  eating  cabbages,  with  which  a  certain 
quantity  of  this  substance  had  been  mixed.* 

198.  The  ditferences  which  the  sulphurets  of  arsenic  pre- 
sent, in  respect  of  their  action  upon  the  animal  economy; 
appear  to  us  too  striking,  not  to  merit  our  particular  attention. 
We  see  that  the  native  yellow  sulphuret,  and  that  obtained  by 
pouring  the  arsenious  acid  into  the  sulphurated  hydrogen,  do 
not  produce  any  hurtful  effect  even  in  a  strong  dose  l65); 
whilst  the  artificial  yellow  sulphuret  prepared  by  fusion,  and 
that  which  is  produced  by  the  union  of  the  a/senious  acid,  with 
an  hydrogenated  sulphuret,  occasions  death  in  a  dose  of  a  few 
grains  (§.  134  and  193).  The  same  thing  takes  place  with  the 
native  and  factitious  red  sulphurets. 

It  was  thought  for  some  time,  that  the  composition  of  these 
sulphurets  was  not  the  same ;  that  those  formed  by  nature, 
furnished  on  analysis  only  sulphur  and  arsenic  ;  whilst  the  others 
were  formed  of  these  two  principles,  united  to  a  certain 
quantity  of  oxygen ;  and  that  it  was  because  the  arsenic  hap- 
pened to  be  in  the  state  of  an  oxyde,  that  it  produced  its 
deleterious  effects.  This  explanation,  which  beside  does  not 
embrace  all  the  cases  we  have  spoken  of,  falls  of  itself,-  since 
he  chemical  analysis  proves,  that  there  is  no  oxygen  in  any 
of  these  sulphurets,  and  that  they  only  differ  from  one  another, 
by  a  greater  or  less  proportion  of  sulphur  or  arsenic. 

I  have  attempted  a  great  number  of  experiments,  with  the 
design  of  ascertaining  what  can  be  the  causp  of  this  difference ; 
but  the  results  I  have  obtained  are  too  unsatisfactory  to  allow 
me  to  decide,  until  fresh  inquiries  shall  have  thrown  a  suffi- 
cient light  upon  the  subject. 

OF  THE  BLACK  OXYDE  OF  ARSENIC. 

199.  This  oxyde  is  very  easily  known  ;  keeping  in  mind  all 

*  Epbemerides  Nat.  Cur  Vol  2.  Obs.  102.  page  353. 
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we  have  said  respecting  metallic  arsenic.  In  fact,  these  two 
bodies  possess  nearly  the  same  properties  j  their  external  ap- 
pearance alone  differs.  The  colour  of  this  oxyde  is  a  blackish 
gray,  sometimes  black ;  it  is  dull,  without  any  brightness,  not 
very  hard,  but  extremely  friable.  Its  poisonous  action  is  put 
beyond  all  doubt,  by  the  following  experiments. 

M.  Renault  gave  to  a  little  dog,  six  grains  of  black  oxyde  of 
arsenic  finely  levigated,  and  mixed  with  hog's  lard.  The  animal 
was  seized  with  vomitings  four  hours  after  having  swallowed  the 
mixture :  the  poison  was  prevented  from  being  expelled  from 
the  stomach ;  but  for  two  hours,  the  alimentary  canal  was  in 
continual  movement,  and  the  alvine  excretions  were  ex- 
ceedingly copious.    The  animal  quickly  died. 

The  whole  of  the  black  powder  was  found  in  the  stomach : 
The  mucous  membrane  of  this  viscus,  covered  over  with  a 
coat  of  thickened  mucus,  was  of  the  colour  of  the  dregs  of 
red  wine.  The  inflammation  did  not  extend  beyond  the  two 
orifices,  so  that  at  two  lines  from  them,  the  parts  were  in 
their  natural  state. 

Four  grains  of  the  black  oxyde  of  arsenic  were  given  to 
another  dog,  bigger  than  the  first,  which  were  vomited  up 
half  an  hour  afterwards  :  he  was  made  to  swallow  them  afresh, 
and  the  greatest  part  was  again  rejected  from  the  stomach,  in 
about  the  same  interval  of  time ;  it  was  not  possible  to  make 
him  retain  it.  In  the  last  vomitings  he  threw  up  some  bloody 
mucosities,  and  died  at  the  expiration  of  ten  hours,  of  poison. 

The  stomach  was  filled  with  a  bloody  fluid  of  a  red  Ver- 
million colour :  the  mucous  membrane  shewed  no  traces  of 
erosion;  it  was  simply  livid  in  a  few  places,  and  red  over  the 
rest  of  its  surface.  The  intestines  did  not  appear  to  have  lilt 
the  least  efiect  from  the  poison. 

OF  FLY  POWDER.  j| 

200.  Fly  powder  differs  very  little  from  the  black  oxyde  o|l 
arsenic  ;  it  is  nothing  else  than  metallic  arsenic  a  httle  oxydatedil 
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and  is  seen  in  the  form  of  cakes,  composed  of  layers  irregularly 
arranged ;  from  which  it  follows  that,  in  order  to  recognise  it, 
the  same  means  must  be  employed  which  we  have  just  now 
•recommended  for  the  black  oxyde. 

201.  The  following  facts  prove  that  this  powder  acts  as  a 
violent  poison. 

1st.  M.  Renault  gave  to  a  middling  sized  dog  five  grains  of 
this  substance,  and  took  care  to  make  all  that  was  expelled  by 
vomiting  return  into  the  stomach.  The  animal  continued  to 
make  useless  efforts  for  five  or  six  hours,  without  shewing  any 
signs  of  pain :  he  fell,  by  degrees  into  a  state  of  sinking,  which 
became  more  and  more  considerable,  and  died  at  the  expi- 
ration of  eighteen  hours. 

The  mucous  membrane  of  the  stomach  was  red,  and  inflamed 
throughout  its  whole  extent,  but  in  an  unequal  manner,  and 
more  so  on  its  great  curvature  than  in  the  other  points.  The 
portion  of  the  alimentary  canal  nearest  to  the  pylorus,  equally 
partook  of  the  inflammation. 

2nd.  A  wine  merchant  of  Rouen,  breakfasting  with  five  of 
his  friends,  drank  with  them  a  pint  of  wine ;  before  the  end 
of  the  breakfast  they  all  experienced  some  unpleasant  symp- 
toms. One  of  the  six  died  the  next  day ;  the  five  others  were 
recalled  to  life,  but  their  convalescence  was  long.  M.  Me- 
zaize,  apothecary  at  Rouen,  found,  by  chemical  analysis,  that 
in  the  bottle  in  which  the  wine  was  contained,  there  was  a 
l)lack  substance,  which  was  nothing  but  fly  powder.* 

3d.  Four  persons  of  the  same  family  were  eating  together 
at  a  meal  some  dried  pears,  which  had  been  boiled  with  six 
drachms  of  the  fly-powder.    The  father,  fifty  years  of  age, 
died  at  ihff  end  of  thirteen  hours :  the  eldest  daughter,  aged 
1  ten  years,  at  the  expiration  of  nine  hours :  another  little  girl 
*  of  six  years,  did  not  die  till  after  eighteen  hours ;  and  lastly, 
'  the  youngest  amongst  them,  aged  two  years  and  a  half,  who 


•  Rapport  6ur  les  Travaux  de  la  Society  d'Emulation  de  Rouen. 
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had  only  eaten  what  she  had  scraped  out  of  the  bottom  of  the 
sauce-pan,  did  not  die  till  after  six  days.  All  these  persons 
experienced  gripings,  vomitings,  and  cold  sweats. 

On  opening  the  body  of  the  father,  they  found  the  stomach 
inflamed :  its  internal  surface  exhibited  red  spots,  and  some 
plaits  formed  by  extravasated  blood. 

The  stomach  of  the  eldest  girl  was  equally  inflamed,  and 
contained  liquid  blood  quite  pure. 

That  of  the  child  of  six  years  old  was  less  inflamed ;  but 
towards  the  pylorus  its  sides  were  thickened  by  the  blood 
that  had  oozed  out. 

Lastly,  the  stomach  of  the  youngest  child  presented,  on  its 
fundus,  an  inflamed  spot,  the  size  of  a  bean.* 

OF  ARSENICAL  VAPOURS. 

202.  The  arsenious  acid  reduced  to  the  state  of  vapour,  and 
inspired  into  the  lungs,  produces  serious  accidents,  sometimes 
followed  by  death.  Tachenius  reports,  that  Hippocrates  was 
attacked  by  a  considerable  cough,  a  great  difficulty  of  breath- 
ing, severe  colics,  bloody  urine,  convulsions,  &c.  from  having 
been  for  some  time  exposed  to  the  vapours  arising  from  an 
apparatus  in  which  arsenic  M'as  subliming.  The  use  of  milk, 
and  of  oily  substances,  dispersed  these  symptoms ;  but  there 
remained,  for  a  long  time  after,  a  dry  cough,  and  a  kind  of 
hectic  fever.  The  use  of  cooling  drinks,  and  cabbages  for 
diet,  put  an  end  to  these  symptoms.^ 

"  Tlie  arsenical  vapours,"  says  Mahon  in  his  Medecine 
Legale,  "  when  drawn  into  the  lungs  in  great  quantit}',  render 
"  the  mouth  and  throat  dry,  parched,  and  inflamed  :  they  first 

*  Acta  Physico-Medica  Acad.  Cajsar.    Nat.  Cur.  1~40.  Obs.  101. 

f  Hipp.  Cliemic.  Cap,  xxiii.  There  is  evidently  some  mistake  in  tlic 
original  work  here,  which  I  have  corrected  rather  at  random,  not  having 
Tachenius  at  hand.  It  is  there  printed  "  Hippocrates  reports  ili»t  Takenvu 
was  attacked,  tfc.  The  report  is  eviiently  that  of  Tachenius;  but  whether 
of  Hippocrates,  liimself)  or  any  other  person,  is  doubtful.  Translator. 
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*  produce  sneezing,  then  suffocation,  asthma,  dry  cough, 
'  anxiety,  vomiting,  vertigo,  pains  of  the  head  and  limbs, 
'  tremblings :  and  when  they  do  not  produce  death,  they  lead 

*  to  phthisis  pulmonalis." 

ARTICLE  THE  THIRD. 

SPECIES  III.— ANTIMONIAL  POISONS. 

Var.  1st.  Tartar  emetic,  or  antimoniated  tartrate  of  potash. 
 2nd.  The  oxyde  of  antimony,  either  by  calcination, 

or  by  decomposition  by  the  nitric  acid  or 

the  nitrates. 

 3d.    Kerraes  mineral,  golden  sulphur  of  antimo?i2/f 

beyond  the  medical  doses. 

 4th.  The  muriate  and  submuriate  of  antimony. 

 5th   Antimoniated  wine. 

 6th.  Other  antimonial  preparations. 

 7th.  Antimonial  vapours. 

203^  The  preparations  of  antimony,  banished  formerly  from 
e  materia  medica  by  all  such  as  formed  exaggerated  ideas  of 
leir  hurtful  qualities,  were  in  the  end  sought  after,  and  sub- 
ilted  to  a  rigorous  examination  by  more  enlightened  prac- 
loners.    At  this  day,  when  their  virtues  are  substantiated 
,  r  the  most  severe  observation,  and  by  the  experience  of 
Bi  veral  ages,  we  see  some  of  these  preparations  occupying  the 

*  st  rank  among  the  noblest  medicines,  and  the  most  employed 
I  i  account  of  their  utility  and  their  constant  manner  of  acting. 
^■K^eir  administration,  nevertheless^  requires,  on  the  part  of 
ft 3  practitioner,  a  great  degree  of  circumspection;  like  all 
■kbstances  endued  with  energetic  properties,  they  are  capable 
M  becoming  fatal  if  inconsiderately  employed.  The  most 
iAeful  among  them,  the  tartar  emetic,  too  often,  in  tlie  hands 
rifl-  empirics,  may,  under  certain  circumstances,  produce  the 
'^^^at  unfortunate  accidents,  which  may  be  followed  with 
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death.  The  case  is  the  same  with  regard  to  the  kermes,  the 
golden  sulphur,  the  glass  of  antimony,  '&c.  as  we  shall  shew 
in  the  sequel.  These  general  considerations  are  sufficient  to 
impress  the  importance  of  the  study  of  this  species  of  poisons. 

OF  ANTIMONY. 
We  think  it  proper  to  commence  by  a  detail  of  the  princi- 
pal properties  of  metallic  antimony ;  a  knowledge  of  them 
will  greatly  abridge  all  that  we  shall  have  to  say  on  poisoning 
by  antimonial  preparations. 

204.  Antimony  is  a  solid  metal,  of  a  bluish  white  colour, 
brilliant,  resembling  silver  or  tin,  and  tarnishes  very  little  m 
the  air  :  its  texture  is  lamellated,  its  hardness  middling,  nearly 
like  that  of  tin.  It  is  extremely  fragile,  and  easy  to  powder. 
Rubbed  between  the  fingers,  it  imparts  to  them  a  sensible 
smell.    Its  specific  gravity  is  6.7021. 

205.  Exposed  to  the  action  of  caloric,  it  enters  into  fusion 
at  a  little  below  a  red  heat ;  and  if  left  to  cool  slowly,  it  forms  a 
cake  at  the  bottom  of  the  vessel,  the  surface  of  which  presents 
a  crystallization,  which  has  been  compared  to  the  leaves  of 
the  fern  :  it  is  not  volatile,  at  least  in  any  sensible  manner. 

206.  Amongst  the  combinations  which  this  metal  is  capable 
of  forming  with  oxygen,  there  are  two,  the  knowledge  o- 
which  is  useful  to  medical  jurisprudence.  One  of  these  con 
tains  20  parts  of  oxygen  in  100,  the  other  contains  30;  botl 
are  of  a  white  colour.  Being  heated  with  charcoal  in  :^ 
earthen  crucible,  they  are  decomposed ;  the  metal  is  reviN.. 
and  carbonic  acid  gas  is  liberated. 

907.    Sulphur,  oxygen,  hydrogen,  and  antimony,  are 
pable  of  uniting  in  a  certain  relation,  and  forming  two  boti;^ 
known  by  the  names  of  kermes  and  golden  sulphur  of  iUiO 
mony. 

208.  The  nitric  acid,  heated  with  metallic  antimony,  co; 
verts  it  into  a  white  mass,  which  no  longer  retains  the  m 
tallic  brilliancy,  and  which  is  nothing  but  the  oxyde 
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antimony,  containing  thirty  parts  of  oxygen.    There  is  formed, 
during  the  action,  a  great  quantity  of  red  nitrous  acid  gas> 
which  flies  off ;  and  nitrate  of  ammonia,  which  remains  mixed 
'  with  the  oxyde. 

Rationale.  The  nitric  acid  and  water  are  partly  decom- 
posed :  the  oxygen  of  both  act  on  the  antimony,  and  convert 
iiit  into  an  oxyde.    A  part  of  the  azote  contained  in  the  nitric 
lacid  is  disengaged,  with  a  portion  of  the  oxygen  in  the  form 
)of  nitrous  gas;  this  gas  becomes  nitrous  acid  by  its  contact  with 
ithe  air :  lastly,  another  portion  of  azote,  which  unites  with  the 
.hydrogen  resulting  from  the  decomposition  of  the  water,  gives 
>birth  to  ammonia,  the  combination  of  which  with  the  excess 
l)f  nitric  acid,  explains  the  formation  of  the  alkaline  nitrate. 

The  white  oxyde  obtained,  dissolves  extremely  well  in  mu- 
aiatic  acid,  especially  by  the  action  of  heat.  The  muriate 
iehich  results  from  it  givfes  a  white  precipitate  with  water, 
rad  an  orange  red  with  the  hydro-sulphurets.  The  first  of 
•lese  precipitates  is  the  oxyde  of  antimony,  retaining  a  little 
f  the  muriatic  acid,  a  true  sub-muriate  of  antimony;  the 
jcond  is  a  variety  of  kermes,  or  of  the  hydro-sulphurated 
syde  of  antimony. 

'  209.  Antimony,  proscribed  by  the  medicine  of  the  day,  is 
garded  by  authors  as  a  violent  poison.    Plenck  asserts,  that 
en  it  is  inconsiderately  taken,  it  produces  vomiting,  copious 
>3ols,  intolerable  gripes,  anxiety,  agitation,  hemorrhage,  con- 
iilsions,  inflammation  of  the  stomach  and  intestines,  erosion, 
ngrene,  and  death.* 

I  It  is  probable  that  all  these  eff'ects  depend  upon  a  small 
antity  of  oxygen  wiih  which  the  metal  combines  when  in 
5  stomach. 

OF  TARTAR  EMETIC. 
iSlO.  The  emetic  tartar,  known  under  the  names  of  anti- 


•  Op.  Citat.  p.  267. 
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moniated  tartrate  of  potash,  of  stibiated  tartar,  &c.  is  com- 
posed of  tartaric  acid,  of  oxyde  of  antimony  at  20,  p.  100, 
of  oxygen,  and  of  potash.  According  to  the  analysis  made  by 
M.  Thenard,  100  parts  consist  of,* 

Tartrate  of  potash  ....  34 
Tartrate  of  antimony    ...  54 

Water   8 

Lost   4 


100 


The  tartar  emetic  crystallizes  in  regular  tetraedrals,  or  in- 
triangular  pyramids,  or  in  elongated  octaedrals.  It  is  of  a. 
white  colour ;  its  taste  is  slightly  metallic,  and  tart. 

21 1.  When  heated  red  hot  in  an  earthen  crucible,  it  is  ob- 
served to  blacken  and  decompose  in  the  manner  of  vegetable 
substances,  leaving  for  a  residue  metallic  antimony  and  potash 
slightly  carbonated,  of  a  white  colour. 

Rationale.  The  tartaric  acid  by  the  action  of  heat,  being 
composed  of  oxygen,  hydrogen,  and  carbon,  is  converted  into 
several  productions,  amongst  which  charcoal  is  the  most  abun- 
dant :  the  oxyde  of  antimony,  in  contact  with  this  charcoal, 
yields  it  its  oxygea  in  order  to  change  it  into  carbonic  acid ; 
whilst,  at  the  same  time,  llie  antimony  remains  in  its  metallic 
state,  mixed  with  the  portioa  of  potash  resulting  from  the 
tartrate  of  this  base  being  decomposed. 

This  experiment  may  be  made  by  putting  upon  red  ho 
charcoal  a  certain  quantity  of  tartar  emetic  pulverized :  th 
result  will  be  the  same,  only  it  will  take  place  more  promptly 

212.  Tartar  emetic  exposed  to  the  air  effloresces. 

213.  It  dissolves  easily  in  distilled  water.    According  t 
Buckal,  14  parts  -rr  of  this  fluid,  at  the  temperature  of  fro 
\0y  to  12°  R.  dissolve  one  part  of  this  salt,  and  100  parts  o 

•  Annales  de  Chimic,  torn.  xli.  p.  51. 
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boiling  water  are  capable  of  dissolving  53  parts,  provided  it 
be  completely  free  from  tartrate  of  lime  and  tartrate  of  iron* 
This  solution  reddens  the  paper  and  tincture  of  tournesol. 

214.  The  sulphurated  hydrogen  gas,  the  hydro-sulphurated 
water,  and  hydro-sulphurets,  furnish  with  it  an  orange  yellow 
precipitate,  when  employed nn  small  quantities ;  and  a  deep 
brown  red,  if  employed  in  excess.  This  precipitate  is  a  coni- 
'bination  of  oxygen  and  antimony  proceeding  from  the  tartar 
«metic,  and  of  hydrogen  and  sulphur  proceeding  from  the 
■test  employed.  Being  dried  on  a  filter,  and  mixed  with  char- 
•coal  and  the  potash  of  commerce,  it  gives,  by  the  action  of 
heat,  a  cake  of  metallic  antimony.  This  revival  of  the  oxyde 
of  antimony  by  charcoal  may  be  effected  in  an  earthen  cru- 
<\h\e,  and  continues  scarcely  ten  or  twelve  minutes. 

0,15.  The  concentrated  sulphuric  acid  gives  a  white  .pre- 

-cipitate  with  the  solution  of  tartar  emetic;  this  precipitate, 
which  consists  of  the  oxyde  of  antimony  retaining  a  little  of 

I  the  sulphuric  acid,  re-dissolves  in  a  great  excess  of  the  acid. 
216.  Potash  with  lime  (potasse  a  la  ckaux)  precipitates  in- 

i  stantly  this  solution ;  and  the  oxyde  of  antimony  precipitated 

» re-dissolves  easily  in  an  excess  of  the  alkali. 
•  217.  Lime-water  decomposes  and  precipitates  abundantly 

I  the  solution  of  tartar  emetic ;  the  precipitate  is  white,  and 

f  extremely  thick :  it  is  composed  of  tartrate  of  potash  and  tar- 

1  trate  of  antimony.    The  pure  nitric  acid  xe-dissolves  it  with 

ifacility, 

Rationale.  The  lime  seizes  on  the  tartaric  acid  of  the  tar- 
trate of  potash,  forms  an  insoluble  tartrate  of  lime ;  the  tartrate 
of  antimony,  which  was  held  in  solution  by  the  tartrate  of 
otash,  unites  with  the  tartrate  of  lime,  with  which  it  subsides. 
218.  The  water  of  barytes  acts  in  the  same  manner  with 
e  solution  of  tartar  emetic,  except  that  the  precipitate  con- 
ains  tartrate  of  barytes,  instead  of  tartrate  of  lime. 


'  Annates  de  Cbimic,  torn.  xlix.  p.  70. 
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219.  The  alkaline  sulphates  and  neutral  earths  do  not  dis- 
turb at  all  the  tartar  emetic.  If  they  are  acid,  as,  for  instance, 
alum,  a  precipitate  is  formed  by  reason  of  the  excess  of  acid 
in  the  solution.    This  precipitate  is  of  a  milky  white. 

220.  The  carbonate  of  soda,  put  into  this  triple  salt,  gives 
a  white  precipitate,  which  collects  easily  together,  and  which 
consists  of  the  oxyde  of  antimony  more  or  less  carbonated. 

221.  The  juices  of  plants,  the  extractive  decoctions  of 
•woods,  roots,  barks,  precipitate  the  solution  of  the  antimo- 
niated  tartrate  of  potash  :  the  reddish  yellow  precipitate  fur- 
nished by  them,  is  formed  of  oxyde  of  antimony  and  a  portion 
of  vegetable  matter. 

222.  The  infusion  of  nut-galls  in  alcohol  is  the  most  sen- 
sible test  for  discovering  the  atoms  of  tartar  emetic  in  solu- 
tion. As  soon  as  these  two  solutions  are  mixed,  an  abundant 
precipitate  is  obtained,  curdled,  of  a  dirty  white  colour  in- 
clining a  little  to  yellow.  This  precipitate  contains  aniimony 
more  or  less  oxydated ;  for  if  it  be  treated  by  the  nitric  acid 
with  heat,  this  acid  will  be  decomposed,  reduced  to  the  state 
of  nitrous  gas,  and  there  remains  a  white  mass,  in  which  the 
presence  of  the  oxyde  of  antimony  can  be  easily  demonstrated 
by  means  of  the  muriatic  acid.  This  acid  furnishes  a  muriate 
which  will  give  a  white  precipitate  with  water,  and  a  red  one 
with  the  hydro-sulphurets. 

223.  If  a  mixture  is  formed  of  ten  parts  of  red  wine,  and 
one  part  of  a  concentrated  solution  of  tartar  emetic,  the  liquor 
preserves  its  transparency,  and  furnishes  a  reddish  yellow  pre- 
cipitate by  the  addition  of  a  few  drops  of  the  hydro-sulphuret  of 
ammonia,  or  of  hydro-sulphurated  water ;  if  a  greater  quan- 
tity of  these  tests  be  added,  the  precipitate  becomes  greenJj 
The  infusion  of  nut-galls  in  alcohol  produces  a  clear  violetjl 
precipitate :  lastly,  the  sulphuric  acid  immediately  renders  ItM 
turbid,  and  gives  a  sediment  of  a  deep  violet  colour,  which  doesM 
not  collect  together  till  after  several  minutes.    The  same  phe- 
nomena take  place  in  a  mixture  of  ten  parts  of  wine  and  seven 
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of  a  solution  of  tartar  emetic  :  in  this  case  only,  the  precipi- 
tates appear  immediately,  and  they  are  of  a  deeper  colour : 
that  which  results  from  the  addition  of  a  very  great  quantity 
of  hydro-sulphuret  is  almost  black.  These  experiments  prove, 
that  it  would  be  impossible  to  recognise  the  tartar  emetic 
mixed  with  wine,  if  we  confine  ourselves  to  the  employment 
of  those  tests  which  are  sufficient  for  discovering  the  smallest 
quantity  of  it  when  without  mixture. 

224.  If  one  part  of  a  concentrated  solution  of  antimoniated 
tartrate  of  potash  be  added  to  ten  parts  of  a  strong  infusion  of 
tea,  the  mixture  preserves  its  transparency,  or  else  is  very 
slightly  disturbed.  The  hydro-sulphuret  of  ammonia  gives  a 
precipitate  of  a  deepish  red,  which  immediately  collects  in 
flakes  :  the  sulphuric  acid  separates'^from  it  flakes  of  a  white 
colour  inclining  to  yellow  :  and  the  infusion  of  nut-galls  in 
alcohol  disturbs  it  without  occasioning  any  distinct  precipitate. 
From  which  we  may  conclude,  that  this  test  is  of  no  utility  in 
discovering  the  atoms  of  tartar  emetic  mixed  with  tea. 

If  the  quantity  of  tartar  emetic  be  more  considerable,  if  the 
mixture  be  formed  of  six  parts  of  this  salt  and  ten  of  tea,  the 
tincture  of  galls  will  give  a  dirty  white  precipitate,  the  hydro- 
sulphurets  a  reddish  orange,  and  the  sulphuric  acid  a  white, 
slightly  yellow. 

2'<i5.  The  albumine  in  solution,  whether  concentrated  or 
diluted,  produces  no  disturbance  in  the  solution  of  tartar 
emetic.    The  mixture  acts  with  the  hydro-sulphurets  and  the 
nut-galls  as  if  the  tartar  emetic  were  alone  :  lime-water  throws 
1  down  a  white  precipitate,  and  this  precipitate,  which  consists 
«  of  tartrate  of  lime  and.  tartrate  of  antimony,  does  not  entirely 
(  disappear  on  the  addition  of  pure  nitric  acid;  for,  in  propor- 
\  tion  as  these  two  salts  are  dissolved  by  the  acid,  the  albumine 
I  unites  with  it,  and  forms  a  white  insoluble  body  which  pre- 
» cipitates.    The  mixture  of  albumine  and  tartar  emetic  heated, 
i  ^ves  a  coagulum  of  albumine,  and  the  supernatant  liquor  con- 
t  tains  the  tartar  emetic. 
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226.  When  a  solution  of  the  antiraoniated  tartrate  of  potash 
is  mixed  with  gelatin,  no  precipitate  takes  place,  whatever 
may  be  the  quantity  of  gelatin  employed.  The  mixture  re- 
sulting from  it  yields  an  abundant  precipitate  to  the  tincture 
of  nut-galls :  this  depends  upon  a  property  which  this 
infusion  has  of  forming  insoluble  bodies  with  either  of  the 
substances  which  enter  into  its  composition.  The  other  tests 
furnish  the  same  precipitates  which  they  give  with  the  simple 
solution  of  tartar  emetic. 

227.  If  a  very  small  quantity  of  solution  of  tartar  emetic, 
be  poured  into  milk,  coagulation  does  not  take  place,  and  the 
mixture  gives  a  clear  red  precipitate  with  the  hydro-sulphuret 
of  animouia.  If  a  very  great  quantity  of  the  emetic  tartar  is 
employed,  a  white  coagulum  is  perceived ;  but,  in  truth,  it  is 
barely  perceptible. 

228.  Broth  does  not  in  any  way  disturb  the  solution  of 
emetic  tartar. 

229.  The  same  thing  takes  place  with  human  bile  diluted 
with  its  bulk  of  water. 

THE  ACTION  OF  THE  ANTIMONIATED  TAR- 
TRATE OF  POTASH  UPON  THE  ANIMAL 
ECONOMY. 

230.  Ought  this  salt  to  be  considered  as  a  poison,  capable 
of  producing  death  f 

Such  is  the  question  which  we  are  about  to  examine,  before 
seeking  to  determine  what  are  the  organs  upon  which  it  prin- 
cipally exerts  its  action.  M.  Magendie,  in  his  excellent  me- 
moir on  tartar  emetic,  after  having  collected  a  number  of 
interesting  facts,  concludes  "  that  this  salt  given  in  a  large 
dose,  can  produce  very  serious  symptoms,  and  even  death ; 
"  that  if,  in  cases  which  frequently  occur,  men  and  animals 
"  swallow,  without  inconvenience,  very  strong  doses  of  tartar 
"  emetic,  that  happens  because  the  salt  is  rejected  wholly  iit 
"  the  first  efforts  of  vomiting."    It  would  be  not  altogether 
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useless  to  report  the  principal  observations  and  experiments 
which  have  induced  this  physiologist  to  draw  this  conclusion. 

1st.  All  the  dogs  who  took  four,  six,  or  eight  grains  of 
tartar  emetic  dissolved  in  water,  the  gullets  of  which  were  tied 
up  to  prevent  vomiting,  died  at  the  end  of  two  or  three  hours. 
Those  on  the  contrary,  who  were  able  to  get  rid  of  it  by 
vomiting,  have  taken  as  much  as  a  drachm,  without  ex- 
periencing, for  the  most  part,  any  bad  effect.  When  the 
■dose  has  been  increased  to  half  an  ounce,  some  were  seen  to 
perish  at  the  end  of  a  few  hours,  or  a  few  days ;  and  at  other 
times,  this  laige  dose  has  occasioned  no  sort  of  accident. 

2nd.  Many  observers  worthy  of  credit,  report  instances  of 
poisoning  by  the  tartar  emetic,  the  effects  of  which  have  been 
by  so  much  the  more  fatal,  as  the  patients  have  experienced 
very  little  vomiting.  Under  other  circumstances,  on  the  con- 
trary,.  strong  doses  of  tartar  emetic  have  only  produced  ex- 
tremely slight  symptoms,  because  the  poison  has  been  evacu- 
ated a  few  moments  after  its  ingestion. 

We.  read  in  Morgagni,  and  in  the  transactions  of  the 
Curiosi  NaturtE,  many  cases  in  support  of  the  innocence  of 
tartar  emetic  under  certain  circumstances.  M.  Lobreton, 
one  of  the  most  distinguished  accoucheurs  in  this  capital,  re- 
ports a  case  of  this  nature,  perhaps  the  most  extraordinary. 
Being  called  to  attend  the  daughter  of  a  grocer,  who  had  just 
swallowed  six  drachms  of  tartar  emetic,  he  caused  her  to 
drink  a  large  glass  of  oil :  she  vomited  immediately  after,  and 
most  probably  threw  up  the  whole  of  the  salt  she  had  swallowed. 
The  vomitings  a  short  time  after  ceased,  and  this  girl  was 
completely  cured. 

231.  If  the  tartar  emetic  does  act  as  a  poison,  in  what 
1  manner  does  death  supervene,  and  what  are  the  organs  affected  ? 
M.  Magendie  has  made  it  appear,  that  the  deleterious  action 
<  of  tartar  emetic,  shews  itself  principally  upon  the  pulmonary 
I  texture,  and  the  mucous  membrane  which  lines  the  intestinal 
'  <^anal,  from  the  cardia  to  the  inferior  extremity  of  the  rectum. 
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The  following  are  the  experiments  on  which  he  grounds  his 
opinion. 

When  six  or  eight  grains  of  tartar  emetic,  dissolved  in  three 
ounces  of  water,  are  injected  into  the  veins  of  a  full-grown  dog 
of  middling  size,  the  animal  vomits,  and  has  frequent  stools ; 
his  breathing  becomes  difficult,  his  pulse  frequent  and  inter- 
mitting ;  at  length  a  great  degree  of  disquietude  and  slight 
tremblings  are  the  forerunners  of  death,  which  takes  place 
within  the  first  hour  from  the  injection  of  the  tartar  emetic. 
On  opening  the  body,  great  alterations  are  perceived  in  the 
lungs ;  they  are  found  of  an  orange  or  violet  colour,  have  no 
crackling,  are  distended  with  blood,  and  of  a  tight  texture. 
The  mucous  membrane  of  the  intestinal  canal,  from  the  cardia 
to  the  extremity  of  the  rectum,  is  red,  and  strongly  injected; 
it  has  evidently  experienced  the  highest  degree  of  inflammation. 

If,  instead  of  injecting  six  grains  of  Tartar  emetic,  twelve 
or  eighteen  grains  are  introduced,  death  commonly  takes  place 
half  an  hour  afterwards  j  and  in  that  case,  the  lungs  alone  pre- 
sent indications  of  the  action  of  the  poison. 

When  only  four  grains  of  tartar  emetic  are  introduced  into 
the  circulation,  the  symptoms  are  less  severe,  and  take  a 
longer  time  to  develope  themselves.  The  animals  sometimes 
do  not  perish  till  after  twenty  four  hours ;  and  on  opening 
them,  the  pulmonary  alteration,  we  have  just  spoken  of,  is  found, 
and  beside  a  considerable  inflammation  of  the  whole  mucous 
membrane  of  the  intestinal  canal,  but  principally  of  that  whicl| 
invests  the  stomach,  the  first  of  the  small  intestines,  and  the 
rectum. 

232.  If,  instead  of  thus  injecting  the  tartar  emetic  into  the 
veins,  it  be  injected  into  the  stomach,  and  the  oesophagus 
tied  to  prevent  vomiting ;  the  same  alterations  after  deatli  will 
be  found,  as  those  we  have  just  explained. 

233.  Lastly,  if  the  tartar  emetic  be  brought  into  contact 
with  the  diff^erent  absorbing  surfaces,  such  as  the  cellular 
substance,  the  proper  tissue  of  the  organs,  vomitings  and  stools 
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will  be  observed  to  take  place,  and  death  will  happen  at  the 
end  of  a  variable  period ;  and  the  same  lesions  as  we  have 
described,  will  be  observed  on  dissection. 

234.  Do  not  these  experiments  seem  to  prove,  as  M. 
JMagendie  has  observed,  that  in  those  cases  in  which  the 
^emetic  tartar  produces  death,  this  effect  appears  to  be  owing 
to  the  absorption  of  this  salt,  and  its  conveyance  into  the  mass 
of  the  circulation,  rather  than  to  any  direct  action  exerted 
upon  the  stomach  itself? 

235.  M.  Magendie  wished  to  know,  what  was  the  influence 
exercised  by  the  nerves  of  the  eighth  pair,  on  the  inflammation 
which  takes  place  in  the  lungs,  subsequent  to  the  injection  of 
a  certain  quantity  of  tartar  emetic  intoHhe  veins  ? 

Experiment.  1st.  Twelve  grains  of  tartar  emetic  injected 
into  the  jugular  veins  of  several  dogs,  in  which  the  nerves 
*  pf  the  eighth  pair  were  cut,  did  not  produce  death  till  after  two 
\  hours ;  whereas  the  animals  in  which  this  section  has  not  been 
1  made,  die  in  half  an  hour  after  the  injection. 

;  Experiment  2nd.  The  same  dose  injected  into  the  jugular 
T  vein  of  several  dogs  in  which  the  two  pneumo-gastric  nerves 
1  have  been  cut,  does  not  produce  death  till  after  four  hours. 

Experiment  3rd.  If  three  dogs  about  the  same  weight  and 
a  age  are  taken,  and  twelve  grains  of  tartar  emetic  injected  into 
!  their  veins,  it  will  be  observed  that  the  first  who  dies,  will  be 
t  the  one  in  which  the  section  of  the  eighth  pair  of  nerves  has 
n  riot  been  made ;  the  second  will  be  that  in  which  one  of  the 
I  pneumo-gastric  nerves  has  been  divided ;  and  that  in  which 
hboth  have  been  separated,  will  die  the  last.  So  that  the  life 
•of  an  animal  poisoned  by  a  very  strong  dose  of  emetic  tartar 
imay  be  prolonged,  by  dividing  the  nerves  of  the  eighth  pair. 

sSymptoms  of  poisoning  by  the  anti- 
moniated  tartrate  of  potash. 

236.  Before  describing  the  general  symptoms  of  this  species 
'Of  poisoning,  we  shall  relate  some  observations  on  certain  in- 
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dividuals,  in  whom  the  tartar  emetic  has  produced  alarmiiig' 
symptoms,  followed  sometimes  by  death. 

OBSERVATION  Ist. 

"  Claude  Genaux  des  Villards,  aged  thirty  years,  of  a  hy- 
pochondriac temperament,  subject  for  several  years  past  to 
reiterated  attacks  of  arthritic  rheumatism,  came  to  consult  me 
in  the  beginning  of  May,  1 808,  for  pains,  or  cramps,  which 
he  felt  in  the  stomach,  attended  with  loss  of  appetite,  some- 
times with  vomitings,  or  a  serous  diarrhoea,  which  was  alter- 
nated with  an  obstinate  constipation.  As  his  complexion  had 
nothing  of  a  leaden  hue,  nor  any  sensible  fulness  was  to  be  dis- 
covered ;  and  the  patient  did  not  begin  to  complain  of  these 
affections  of  the  stomach  till  after  the  rheumatism  had  dis- 
appeared, and  had  even  experienced  a  sensible  relief  once  or 
twice  on  the  return  of  slight  pains  of  the  joints;  I  concluded 
that  this  dyspepsia  was  occasioned  by  the  rheumatic  principle 
having  fixed  upon  the  stomach.  I  consequently  prescribed 
leeches  to  the  anus,  warm  baths,  transitory  blisters  upon  the 
region  of  the  stomach,*  and  upon  the  parts  previously  affected 
with  rheumatism,  and  put  him  on  the  use  of  slightly  diapho- 
retic drinks,  and  powders  composed  of  the  kermes  and  Extract. 
Aconit.  Napell ." 

"  The  body  of  the  patient  was  covered  with  flannel.  These 
means,  together  with  a  nourishing  diet,  and  abstinence  from 
violent  exercise,  produced  a  sensible  amelioration  in  his  health 
at  the  return  of  the  fine  weather." 

"  The  5th  of  June,  1809,  I  was  called  upon,  conjointly, 
with  M.  Bailly,  to  attend  on  the  said  Genaut,  who,  some  day 
before  complaining  of  pains  in  the  stomach,  had  taken  a  ve 
large  dose  of  tartarized  antimony,  by  the  advice  of  an  empiric 

•  The  term  ( vesicatoires  volans )  is  used  to  express  a  blister,  which  b 
been  long  enough  applied  to  excite  redness  and  inflammation ;  but  which  i 
removed  previous  to  the  detachment  of  the  cuticls.  Translator. 
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Dreadful  vomitings  very  soon  succeeded  to  the  administration 
of  the  remedy ;  the  pains  at  the  stomach  became  more  acute ; 
and  at  the  expiration  of  a  few  hours,  the  patient  complained 
of  a  difficulty  of  swallowing :  in  a  short  time  deglutition  be- 
came impossible.  The  oesophagus  was  so  hermetically  closed^ 
that  the  patient  could  not  swallow  the  smallest  drop  of  liquid 
of  any  kind.  M.  Bailly  bled  the  patient,  applied  emollient 
fomentations  to  the  belly,  and  afterwards  a  blister  to  the  sto- 
mach. The  difficulty  of  swallowing  did  not  yield  to  these 
remedies ;  the  spasm  extended  itself  even  to  all  the  muscles  of 
the  neck,  to  such  a  degree,  as  to  impede  the  circulation :  the 
patient's  face  became  red,  his  eyes  injected,  and  on  every 
attempt  to  raise  his  head,  he  experienced  such  vertigoes,  as 
obliged  him  to  replace  it  immediately"^  on  the  pillow.  This 
state  of  things  had  continued  thirty-six  hours  when  I  arrived : 
I  immediately  ordered  leeches  to  the  neck,  to  disperse  the 
local  congestion.  This  bleeding  produced  the  desired  effect ; 
the  vertigoes  ceased,  the  face  became  less  red,  and  the  patient 
was  able  to  go  into  the  warm  bath,  which  induced  a  little  re- 
laxation. This  man,  who  was  very  far  from  having  any  aver- 
sion to  liquids,  but  earnestly  desired  them,  was  not  able  to 
swallow  a  spoonful  of  the  decoction  of  bark,  which  I  had  pre- 
pared in  case  he  should  have  been  poisoned  by  the  tartarized 
antimony.  He  was  more  fortunate  in  taking  into  his  mouth  a 
tea-spoonful  of  a  marmalade,  made  of  the  syrup  of  marshmallows, 
manna,  gum-arabic,  and  oil  of  sweet  almonds  ;  this  entered 
the  stomach.  Clysters  of  assafoetida,  frictions  with  opiiim 
upon  the  region  of  the  stomach  and  oesophagus,  and  transitory 
blisters,  dispersed  this  spasm  of  the  oesophagus  at  the  end  of 
twenty-four  hours,  which  however,  made  its  appearance  oc- 
casionally, on  the  following  days.* 

*  I  have  liad  tlie  opportunity  of  seeing  a  similar  case.  A  child  of  ten 
years  of  age,  to  whom  I  imd  given  a  grain  of  tartar  emetic,  with  the  design 
of  exciting  vomiting ;  was  attacked  half  an  honr  after  with  a  great 
difficulty  of  swallowing,  and  severe  pain  in  the  throat.   When  I  came  tp 
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I  have  already  seen  several  cases  of  poisoning  produced 
by  very  strong  doses  of  the  tartarized  antimony,  since  the 
exercise  of  our  art  has  been  shared  by  empirics  of  both  sexes  ; 
and  that  the  laws  which  prohibit  the  grocer-druggists  from 
selling  medicines,  in  Savoy,  have  been  neglected.  I  saw 
amongst  others,  a  few  years  since,  a  woman  who  had  taken  at 
least  twenty  grains  of  tartar  emetic  ;  beside  dreadful  pains  and 
incessant  vomitings,  she  experienced  a  spasmodic  locking  of 
the  jaws,  and  convulsions.  A  very  strong  infusion  of  bark 
with  opium,  appeased  the  vomiting :  she  has  ever  since  pre- 
served a  state  of  irritability  of  the  stomach  which  has  never 
entirely  ceased,  and  which  could  only  be  moderated  by  the 
habitual  use  of  milk  and  mucilaginous  substances."* 

OBSERVATION  2nd. 

A  Jew  had  bought  an  ounce  of  tartar  emetic,  instead  of  an 
ounce  of  soluble  cream  of  tartar :  he  put  part  of  this  substance 
into  a  drink  of  wild  endive,  and  took  a  glass  of  it  in  the 
morning  fasting. 

I  calculated  that  the  drink  taken,  contained  about  twenty 
grains  of  the  antimoniated  tartrate  of  potash. 

A  few  moments  after  having  swallowed  it,  pains  began  to 
be  felt  in  the  region  of  the  stomach  :  they  continued  increasing, 
and  even  brought  on  syncopes  :  after  this,  came  on  excessive 
vomitings  of  bilious  matter.  When  I  arrived,  the  vomitings 
were  succeeding  one  another  with  an  alarming  rapidity :  the 
patient  began  to  complain  of  abdominal  colics  ;  these  soon 

him,  these  symptoms  had  existed  for  two  hours,  and  the  patient  had  not 
had  any  vomiting  :  he  did  not  then  complain  of  any  pain.  The  applica- 
tion of  ten  leeches  to  the  lateral  parts  of  the  neck,  calmed  these  symptoms 
in  a  very  little  time;  but  the  patient  could  not  be  made  to  vomit  but  by 
administering  twenty-four  grains  of  Ipecacuanha. 

*  Journal  G6n6ral  de  Medecine,  redige  par  M.  Sedillet,  Jan.  1811,  page 
58.   Observation  rapport6e  pstr  M.  Carron,  medeciu  a  Anneey. 
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after  became  violent ;  the  stools  were  incessant ;  they  consisted 
of  an  aqueous  fluid,  and  were  very  abundant :  the  pulse  was 
small  and  concentrated,  the  face  pale :  there  was  great  pros- 
tration of  strength :  extremely  painful  cramps  seized  the  legs 
at  every  instant,  which  was  the  symptom  most  complained  of 
by  the  patient. 

,  I  ordered  him  a  decoction  of  marshmallows  for  a  drink, 
and  emollient  glysters.  T  had  begun  by  making  him  take  a 
few  cups  of  decoction  of  bark,  and  two  glysters  made  with 
the  same  substance :  from  time  to  time  an  opiate  draught  was 
administered :  this  last  medicine  appeared  to  be  extremely 
serviceable  to  him.  Tlie  irritation  which  this  large  dose  of 
tartar  emetic  excited  on  the  alimentary  surface,  produced  a 
set  of  symptoms  which  1  compared  to  Cholera  morbus.  This- 

I  state  of  disease  lasted  only  five  or  six  hours,  at  which  time 
the  symptoms  subsided :  in  the  evening  the  patient  complained 
only  of  great  debility.  The  following  days  he  was  tormented  by 
painful  digestions  :  these  secondary  symptoms  yielded  easily  to 
the  use  of  a  slight  infusion  of  Roman  Chamomile  and 

I  orange  leaves,  and  to  ten  or  twelve  grains  of  theriaca  taken 
before  eacJi  meal.* 

OBSERVATION  Sd. 

M.  N  ,  forty-three  years  of  age,  being  resolved  on 

c  destroying  himself,  asked  for  arsenic  of  several  apothecaries, 
K  who  refused  it  him :  without  changing  his  determination,  he 
r  resolved  on  poisoning  himself  with  tartar  emetic.  After  he 
s  had  collected  about  twenty-seven  grains  of  it  from  different 
» shops,  he  went  into  a  coffee-house,  and  asked  for  a  glass  of 
•  sugared  water ;  and  dissolved  this  quantity  of  the  tartar  emetic 
i  in  about  a  third  of  the  liquor,  which  he  drank. 

He  instantly  went  out  of  the  coffee-house,  but  had 
^  hardly  gone  twenty  steps,  before  he  felt  a  burning  pain  in  the 


*  An  observation  communicated  by  Dr.  Barbier,  of  Amiens. 
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epigastric  region,  accompanied  with  convulsive  movement*, 
and  a  loss  of  his  senses  :  he  was  carried  in  this  situation  to  the 
Hotel  Dieu,  ten  minutes  after  the  accident. 

Being  come  a  little  to  himself,  he  sent  away  the  assistants, 
and  confessed  to  the  sister  of  the  ward  and  to  myself,  that  he 
had  poisoned  himself  with  tartar  emetic.  We  immediately 
gave  to  him  three  pots  of  a  strong  decoction  of  bark,  which 
he  drank  in  about  an  hour  and  a  half. 

It  should  be  observed,  that  at  the  moment  of  his  arrival, 
the  skin  was  cold  and  clammy  from  head  to  foot,  the  breath- 
ing a  little  short,  the  pulse  small  and  concentrated,  the  epigas- 
tric region  a  little  tumefied,  and  very  painful :  there  was  a 
hiccup  tolerably  frequent,  but  no  vomiting. 

The  greatest  part  of  these  symptoms  diminished  in  violence, 
as  soon  as  he  had  taken  the  first  glass  of  the  decoction  of  bark ; 
two  hours  afterwards  he  went  copiously  to  stool ;  he  had  five 
evacuations  in  the  space  of  three  hours :  he  afterwards 
sweated  profusely,  and  changed  two  or  three  times  his  linen. 

He  continued  a  Vveak  decoction  of  bark  during  the  night, 
united  with  mucilaginous  substances  :  nevertheless,  the  next 
day  he  had  several  vomitings  in  the  morning  :  a  degree  of 
gastritis  succeeded,  which  lasted  several  days.  A  month  after 
he  still  felt  at  longer  and  longer  intervals,  prickings  in  the 
region  of  the  stomach. 

This  fact  presents  two  remarkable  circumstances : 
]  St.  The  absence  of  vomiting,  after  having  taken  so  great  a 
quantity  of  Tartar  emetic. 

2nd.  The  kind  of  flux  which  made  its  appearance  after  the 
action  of  the  bark :  this  effect  very  much  resembles  that  pro- 
duced by  the  bolus  ad  quartanas,  which,  as  is  well  known,  is  a 
mixture  of  tartar  emetic  and  bark.  Could  this  combination 
have  taken  place  in  the  stomach  f  all  the  circumstances  lead  ui 
to  think  so.* 


•  Obs.  communicated  by  Dr.  Scrre*. 
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OBSERVATION 

A  man  of  about  fifty  years  of  age,  of  a  strong  constitution, 
tihad  suflFered  some  domestic  troubles,  and  conceived  the  idea 
oof  poisoning  himself :  he  procured  forty  grains  of  tartar  emetic, 
vand  took  them  one  Saturday  morning  in  a  small  quantity  of 
Ksome  vehicle:  he  was  not  long  before  he  began  to  have 
wromilings,  frequent  stools  (super-pur gaHofi),  and  convul- 
Hions.  He  was  received  into  the  Hotel  Dieu  on  the  Sunday 
evening. 

On  the  Monday  morning  he  complained  of  violent  pains  in 

I epigastrium,  which  was  distended  ;  he  could  with  difficulty 
ve  his  tongue ;  he  was  in  fact,  in  such  a  state,  that  he  might 
taken  for  a  drunken  man ;  he  just  spoke ;  his  pulse  was 
)erceptible.    During  the  day,  his  belly  became  inflated, 
epigastrium  was  considerably  tumefied,  and  became  more 
nful :  in  the  afternoon  delirium  came  on.    On  Thursday  all 
symptoms  increased ;  in  the  evening  furious  delirium 
vulsions  supervened,  and  he  died  in  the  night. 
jlppmrancei  on  Dissectiofi. 
?he  limbs  extremely  stiff,  and  half  bent;  a  viscous  and 
te  liquor  flowing  from  the  mouth  ;  when  the  body  is  moved, 
head  incHning  to  the  left  side, 
i'owards  the  anterior  part  of  the  hemisphere  of  the  brain,  on 
same  side,  ossification  of  the  Dura  Mater  in  a  circular 
1,  of  about  an  inch  and  a  half  in  diameter;  increased 
kness  of  the  arachnoid  membrane ;  a  uniform  redness ; 
nt  inflammation  of  the  portion  of  that  membrane  which 
irs  the  anterior  lobes  of  the  brain,  more  apparent  on  the 
t  side.    Anfractuosities  filled  with  a  serous  liquor  tinged 
and  collected  in  still  greater  quantity  in  the  basis  of  the 
ium ;  cerebral  substances  softer  than  usual ;  the  left  ven- 
e  contained  four  or  five  spoonsful  of  a  serous  fluid,  trans- 
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parent  and  colourless;  the  right  contained  less  of  the  same 


* 


Thorax  sound. 

The  peritoneum  presented  generally  a  brick  coloured  ap- 
pearance :  the  stomach  and  intestines  distended  by  gas. 

The  mucous  membrane  of  the  stomach  sound  in  its  grea" 
curvature ;  but  red,  tumefied,  and  covered  with  a  viscou^ 
coat,  easy  to  remove,  throughout  the  most  part  of  it:  that  o 
the  duodenum  was  in  the  same  state ;  the  other  intestmes 
not  present  any  alteration,  they  did  not  contain  the  smalles 
quantity  of  excrementitious  matter .f 

237.  The  general  symptoms  of  poisoning  by  tartar  emetu 
may  be  reduced  to  the  following :  rough  metallic  tasteH 
nausea,  copious  vomitings,  frequent  hiccup,  cardialgia,  bun 
ing  heat  in  the  epigastric  regioi^,  pains  of  the  stomach  abdc 
minal  colics,  inflation,  copious  stools,  syncopes,  small  coi 
centrated  and  accelerated  pulse,  skin  cold,  someUmes  mten. 
heat,  breathing  difficult,  vertigoes,  loss  of  sense,  convulsiv 
movements,  very  painful  cramps  in  the  legs,  prostration  <  < 

strength,  death. 

Sometimes  to  these  symptoms,  is  joined  a  great  ditticul 
of  swallowing ;  deglutition  may  be  suspended  for  some  tim 
the  vomitings  and  alvine  excretions  do  not  always  take  plad 
which  generally  increase  the  violence  of  the  other  symptomsj 

LESIONS  OF  TEXTURE  PRODUCED  BY  Tl 
TARTAR  EMETIC. 

238.  The  conclusions  suggested  by  the  experiments  of  ] 
Magendie  on  living  animals,  ought  already  to  induce  the  " 

♦  This  affection  of  the  arachnoid  membrane,  which  is  evidently  herdjl 
principal  cause  of  death  ;  can  it  be  attributed  to  the  action  of  the  tartarj| 

^"+Trif  observation,  communicated  by  Dr.  Recamier,  is  extracted 
well  as  the  two  preceding,  from  the  memoir  on  the  antimouiatcd  tart 
of  potash,  by  M.  Magendie. 
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sumption,  that  the  lesions  produced  by  the  antimoniated  tar- 
trate of  potash  consist  principally  in  the  alterations  of  the  lungs 
and  stomach. 

The  doss  which  died  from  the  action  of  the  tartar  emetic 
njected  into  the  veins,  or  introduced  into  the  stomach,  ex- 
libited  after  death  an  inflammation  more  or  less  extensive  of 
iihe  lungs,  and  mucous  membrane  of  the  digestive  canal. 

Hoffman  relates,  that  a  woman  experienced  the  most 
rjrievous  symptoms  a  short  time  after  having  taken  the  tartar 
Bmetic,  and  that  she  died.  On  opening  the  body,  a  part  of 
hhe  stomach  was  found  sphacelated  ;  the  spleen,  the  diaphragm, 
Khe  lungs,  and  parts  adjacent  to  the  affected  portion  of  the 
ttomach  were  gangrenous.* 

M.  J.  Cloquet  has  communicated  to  me  the  following  Case. 

Ponseron,  aged  fifty  years,  on  the  24th  of  February,  1813, 
wad  an  attack  of  apoplexy,  of  which  he  died  on  the  1st  of 
larch.  During  the  five  days  of  his  illness,  about  forty  grains 
f  tartar  emetic  were  administered  to  him,  without  exciting 
hher  nausea  or  vomiting:  he  had  only  a  few  stools.  On 
Koening  the  body,  they  found  the  brain  injected,  and  containing 
J  great  quantity  of  serous  fluid.    The  thalamus  nervorum 

Iicorum  on  the  right  side,  exhibited  on  its  inferior  part, 
oblong  body,  the  size  of  an  olive,  consisting  of  a  clear 
enish  pulp,  and  appearing  to  be  in  a  state  of  suppuratioii 
its  surface.    The  whole  of  this  body  was  easily  detached 
m  the  cerebral  substance.    It  is  evident  that  tliese  lesions 
re  the  cause  of  death ;  but  the  alimentary  canal  presented 
jwise  alterations  which  manifestly  depended  upon  the 
ion  excited  by  the  tartar  emetic.    The  stomach  was  ex- 
oaely  red,  inflamed,  and  filled  with  mucosities  and  bile, 
e  inflammation  appeared  to  be  confined  to  the  mucous 
mbrane  of  this  viscus,  on  which  irregular  spots  were  per- 
Friderici  Hoffmann!  opera  omnia,  torn.  1.  pars  11,  capv.  pag.  219. 
levae,  irei. 
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ceived,  of  a  cherry  red  colour,  on  a  ground  of  reddish  violet : 
it  shewed  no  signs  of  ulceration.    There  were  likewise  a  few 
of  these  spots  at  the  end  of  the  second  and  third  curvatures 
of  the  duodenum.    The  small  intestines,  which  M'ere  of  a  . 
rose  colour,  did  not  appear  very  much  inflamed ;  they  con-  \ 
tained  some  mucosilies  and  bile.    Towards  the  end  of  the 
jejunum  a  small  white  tubercle  was  observed,  the  size  of  a  pea 
filled  with  a  whitish  pus,  situated  between  the  serous  and  mus 
cular  membranes  of  that  intestine.    The  coecum  exhibited  thres* 
spots  of  a  deep  red  colour ;  there  were  likewise  several  sucttH 
in  the  colon,  but  they  were  of  a  less  lively  red;  the  rectun 
was  sound.    In  the  lungs  were  observed  blackish  spots,  ver' 
irregular,  which  extended  more  or  less  deep  into  the  pareiitj 
chyma  of  the  lungs.  }j 

APPLICATION  OF  ALL  THAT  HAS  BEEN  SAU 
TO  THE  DIFFERENT  CASES  OF  POISONIN( 
BY  THE  TARTAR  EMETIC. 

239.  If  it  be  recollected,  that  in  general  the  antimoniatc 
tartrate  of  potash  does  not  produce  any  grievous  symptoi 
except  when  it  is  not  expelled  by  vomiting  (§  230),  it  wm!* 
be  readily  conceived  why  this  salt  is  so  seldom  the  objeHKfn 
of  investigation  in  medical  jurisprudence.  In  fact,  beit 
endtied  with  a  high  degree  of  emetic  virtue,  it  is  for 
most  part  thrown  up  before  it  has  been  absorbed  in  sufficieWed 
quantity  to  exert  its  deleterious  action  on  the  pulmonary  orgajBllii 
and  the  stomach.  Nevertheless,  since  deatli  may  happen  to  l| 
occasioned  by  its  use,  we  think  it  necessary  to  point  out 
detail,  the  steps  which  the  person  called  on  to  decide,  oug 
to  follow  in  this  species  of  poisoning.  W'i'c 


riRST  CASE. 

IVie  Patient  is  living :  the  rest  of  the  Poison  can  be  procur 

240.  If  the  poison  be  in  a  solid  state,  and  in  powderMl^[^ 
little  of  it  should  be  heated  in  an  earthen  crucible,  and  if  *^ 
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jwcler  is  observed  to  exhale  the  odour  of  vegetable  substances: 
iien  burnt ;  if  it  grows  black,  and  afterwards  resumes  afresh 
-  white  colour;  lastly,  if  it  leaves  in  the  crucible,  metallic 
ntimony  176),  it  may  be  presumed  that  it  is  tartar  emetic ; 
tid,  in  order  to  be  certain  of  it,  a  portion  of  it  should  be 
■ssolved  in  fifteen  times  its  weight  of  boiling  distilled  water ; 
le  solution  ought  to  redden  the  tincture  of  tournesol,  and 
fiord  a  reddish  yellow  precipitate  with  the  hydro-sulphurets, 

dirty  white,  with  the  tincture  of  nutgalls,  and  a  white  with 
ilphuric  and  nitric  acids,  and  with  lime-water  (§  213  <Sf  seq.) 
lie  calcination  would  be  sufficient  to  decide,  if  we  could  be 
■sured  that  the  poison  was  without  mixture..  In  fact,  of  all 
le  powders  furnished  by  the  preparations  of  antimony,  there 

only  the  tartar  emetic  which  contains  any  vegetable  sub- 
ance,  and  consequently  which  presents  during  its  deconi'- 
Dsition  by  the  heat,  the  phenomena  which  we  have  just 
iscribed. 

241.  If  the  suspected  substance  be  in  a  fluid  state,  a 
cr-op  of  it  should  be  let  fall  into  each  of  the  tests  enumerated, 
^td  if  the  precipitates  obtained  be  of  such  a  nature  as  to  cause 
Is  suspicion  of  tlie  presence  of  tartar  emetic,  the  rest  should 

}  evaporated  to  dryness,  in  a  capsule  of  porcelain :  the  pro- 
k.ct  should  then  be  detached,  and  calcined,  in  a  crucible,  in 
pder  to  obtain  the  metallic  antimony.  This  revival  will  be 
jffected  in  twelve  or  fifteen  minutes,  provided  that  the  sides 
li  the  crucible  are  thin,  and  the  heat  sufficiently  strong  to  raise 
l  e  whole  to  redness. 

I  SECOND  CASE. 

mhe  Patient  is  living:  the  whole  of  the  Poison  has  been  swal- 
I  lowed :  the  Matter  vomited  can  be  procured. 
■242.  This  case,  much  more  common  than  the  preceding, 
Id  in  appearance  very  complicated,  presents  but  little  diffi- 
Wty.  In  fact,  without  producing  any  sensible  action  on  most 
liinentary  substances,  the  tartar  emetic  undergoes  scarcely  any 
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43ecompositioii,  and,  being  expelled  quickly  by  the  efforts  ol 
vomiting,  it  is  most  frequently  found  unaltered  in  the  fluids  vo- 
mited ;  so  that  it  is  sufficient  to  pass  them  through  a  piece  o) 
fine  linen,  and  submit  them  to  the  trials  we  have  just  describe^ 
(§  240).    If  from  the  mixture  of  this  salt  with  bile,  wine,  8u: 
sonifi  of  the  precipitates  pointed  out  should  appear  undc. 
colour  little  favourable  to  its  discovery,  we  ought  then  to  depenc 
upon  the  test  of  calcination,  and  we  may  decide  that  poisoning 
has  taken  place  from  some  antimonial  preparation,  if  the  me 
tallic  antimony  be  obtained.    It  is  clear,  that  in  this  casil 
we  cannot  decide  that  this  preparation  is  the  tartar  emetic 
for  all  other  poisons  of  this  species,  mixed  with  animal  fluids 
and  decomposed  by  heat,  furnish  the  same  products.  W 
might,  on  a  rigorous  analysis,  extract  the  tartaric  acid  ;  but 
is  useless  to  have  recourse  to  an  operation  attended  with  g; 
difficulties,  where  there  is  but  a  small  quantity  to  act  upon. 

243.  It  may  however  happen,  that  all  these  attempts  ai 
fruitless.  Some  vegetable  infusions  or  decoctions,  administei 
before  or  after  the  ingestion  of  the  tartar  emetic,  may  ha' 
decomposed  it,  and  converted  it  into  an  insoluble  body,  whi 
would  be  sought  for  in  vain,  except  amongst  the  solid  conteni 
of  the  stomach.    The  decoction  of  bark,  recommended 
an  antidote  to  this  salt,  ought  necessarily  to  produce  tl:i 
effect.    In  this  case  the  soUd  materials  must  be  taken,  dri 
in  a  capsule  of  porcelain,  and  calcined  in  a  crucible,  wi 
an  equal  weight  of  black  flux  (a  mixture  of  charcoal  and 
carbonate  of  potash :)  a  few  minutes  of  a  red  heat  are  si 
ficient  to  furnish  the  metallic  antimony.  It  may  be  conceiv^ 
that  by  the  means  of  potash  and  charcoal,  the  reduction  ou^ 
to  take  place,  in  whatever  state  the  antimony  may  chance  to  I 

THIRD  CASE. 

The  Patient  is  living :  the  whole  of  the  Poison  has  been  s 
lowed :  the  Matter  vofnited,  cannot  be  produced, 

244.  This  case,  the  prognosis  of  which  in  general  is  i 
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)  favourable,  can  only  be  elucidated  by  a  retrospective  view  of 
1  the  past  symptoms,  and  an  examination  into  those  still  existing. 
I  ^Chemistry  is  here  of  no  avail. 

FOURTH  CASE. 

The  Patient  is  dead. 

.  245.  The  nature  of  the  symptoms  experienced  by  the  patient  , 
I  the  chemical  analysis  of  the  substances  contained  in  the  alimen- 
i  tary  canal,  and  lastly,  the  lesions  of  texture  of  the  different  parts ; 
:  such  are  the  numerous  means  which  the  practitioner  may  avail 
1  himself  of  under  these  circumstances.  . 

After  having  detached  the  digestive  canal,  the  contents  of 

the  stomach,  both  liquid  and  solid,  should  be  collected, 
.  and  their  analysis  undertaken  in  the  manner  we  have  indicated 
i  (I  242),  when  explaining  the  second  case.  The  presence  of  the 

metallic  antimony  will  suffice  to  determine  that  poisoning  has 

taken  place,  whatever  may  be  the  state  of  the  mucous  lining 

of  the  intestinal  canal. 

246.  If  in  spite  of  all  the  essays  we  have  indicated,  the 
,  poisonous  substance  be  not  discovered,  before  deciding  that  no 

poisoning  has  taken  place,  all  the  circumstances  proper  to 
■  throw  a  light  upon  the  case  ought  to  be  examined  and  com- 
j  pared.  It  may  indeed  be  conceived,  that  the  tartar  emetic, 
not  producing  death  until  after  it  has  been  absorbed,  it  is 
possible  that  the  patient  may  have  died  after  a  small  dose, 
and  there  is  no  more  of  it  remaining  in  the  digestive  canal. 

TREATMENT  OF  POISONING  BY  THE  ANTI- 
MONIATED  TARTRATE  OF  ANTIMONY. 

247.  In  this  species  of  poisoning,  the  practitioner  ought  to 
pay  a  particular  attention  to  the  action  exerted  by  the  tartar 

•  emetic  upon  the  person  who  has  swallowed  it.  If  this  salt 
has  produced  copious  vomitings,  a  short  time  after  being  taken, 
if  the  patient  does  not  complain  of  sharp  pains,  if  he  has  no 


i 
i 

184 

convulsive  mavements,  warm  water,  taken  in  great  quantity 
M-iil  be  sufficient  to  restore  health.  In  fact,  this  fluid  will, 
induce  vomiting,  after  having  dissolved  a  portion  of  the  emetic  i 
tartar  contained  in  the  stomach.  This  method  is  to  be  pre- 
ferred to  that  in  which  neutralizing  substances  are  employed,, 
such  as  infusions  of  cinchona,  nut-galls,  &c.  Whatever  may 
be  the  energy  with  which  these  vegetable  drinks  decompose 
the  tartar  emetic  in  the  stomach,  the  advantages  procured 
by  them  cannot  equal  that  of  expelling  at  once  from  the 
stomach  the  deleterious  substance. 

248.  If  the  person  poisoned  has  had  no  vomitings,  even 
after  having  swallowed  thirty  or  forty  grains  of  this  salt,  in  this 
case  recourse  should  be  had  immediately  to  titillation  of  the 
uvula,  or  of  the  throat,  and  lastly  warm  w  ater  should  be  given 
in  great  quantities :  oil,  copiously  administered,  sometimes 
favours  vomiting,  and  may  consequently  be  useful.  If,  not- 
withstanding the  employment  of  these  means,  vomiting  cannot 
be  brought  about  within  a  very  short  space  of  time,  the 
decoction  of  bark  at  the  temperature  of  from  30  to  40°  should 
be  administered  in  great  quantity  without  delay.  This  medicine 
proposed  by  Berthollet,  has  often  been  attended  with  advan- 
tage. We  have  already  reported  a  case  of  poisoning  in  which 
this  drink  has  been  followed  with  complete  success  (Obs.  iii. 
page  176).  Luchtmans  has  succeeded  in  causing  tartar  emedc 
to  be  taken  in  very  strong  doses  without  the  least  inconvenience, 
when  he  combined  it  with  a  sufficient  quantity  of  decoction  of 
bark,  to  decompose  it  entirely.  He  has  observed,  that  this 
decomposition  is  more  complete  when  the  jellow  bark  is  em- 
ployed in  place  of  the  red,  the  precipitate  obtained  with  this 
species  of  cinchona  containing  much  less  of  the  antimony  than 
that  formed  by  the  yellow  bark.* 

249.  The  decoction  of  tea,  of  nut-galls,  with  the  addition 

^  Disputatio  cliemico-medica  inauguralis      combinatione  corticis  Pe« 
ruviani  ciun  lartarp  enietico.   Trajecti  ad  Rlienum,  1800,  by  Luchtmans. 
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of  a  little  milk,  that  of  the  woods,  of  astringent  roots  and 
barks,  may  be  employed  in  case  of  a  deficiency  of  cinchona. 

250.  The  earths,  the  alkalies,  the  alkaline  sulphurets,  and 
>  sulphurated  hydrogen,  ought  to  be  rejected,  being  medicines, 
V  which,  in  this  case,  are  without  efficacy,  and  increase  the  irri- 

tation  produced  by  the  poison. 

251.  Opium  ought  to  be  employed  in  excessive  vomitings, 
e  especially  in  persons  of  a  nervous  temperament. 

Leeches,  and  even  general  blood-letting,  are  of  great 
M  service,  where  a  constriction  of  the  pharynx,  or  when  any 
inflammation  of  the  oesophagus,  lungs,  or  stomach,  has  come 
on.    These  cases,  generally  serious,  require  the  treatment  of 
ii  the  mucous  or  parenchymatous  Phlegmasia. 

(OF  THE  OXYDE  OF  ANTIMONY  AND  THE 
GLASS  OF  ANTIMONY. 

253.  The  oxyde  of  antimony  obtained  by  calcining  the 
I  metallic  antimony ;  or  by  heating  this  metal  with  the  nitric  acid, 
iis  of  a  white  colour,  and  easily  revives,  when  heated  with 
:icharcoal  m  an  earthen  crucible;  it  is  insoluble  in  nitric 
nacid ;  when  brought  in  contact  with  the  muriatic  acid,  it  dis- 
KSolves  and  furnishes  a  muriate  which  gives  a  white  precipitate 
(to  water,  and  a  red  one  more  or  less  deep  to  the  hydro-sulphu- 
irets.  These  marks,  which  we  have  more  fully  detailed  when 
^speaking  of  metallic  antimony  208),  are  sufficient  to  dis- 
htinguish  this  oxyde  from  all  the  bodies  with  which  it  appears 
rto  be  confounded.  Its  poisonous  properties  are  extremely 
(powerful,  since  two  or  three  grains  are  sufficient  to  produce 
ideath. 

•  254.  The  glass  of  antimony  is  formed  of  antimony,  oxygen, 
Mulphur,  and  silex.*    It  is  likewise  known  by  the  name  of 

•  ITie  glass  of  antimony  of  commerce  contains  almost  always  iron  and 
Ubamliic. 
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vitreous  sulphurated  oxyde  of  antimony.  It  is  transparent,  and 
of  the  colour  of  the  hyacinth.  When  heated  in  a  crucible, 
with  its  bulk  of  charcoal,  it  is  de-oxydated,  and  furnishes  me- 
tallic antimony. 

255.  When  treated  by  the  muriatic  acid,  at  the  tempera- 
ture of  from  50°  to  60°,  it  dissolves  entirely  (unless  it  should 
chance  to  contain  a  very  great  quantity  of  silex).  The  water 
is  decomposed ;  the  oxygen  acts  upon  the  glass  of  antimony, 
oxydates  it  still  more,  and  renders  the  oxyde  of  antimony 
insoluble  in  muriatic  acid ;  the  hydrogen  seizes  on  a  portion 
of  the  sulphur,  and  is  disengaged  in  the  form  of  sulphurated 
hydrogen  gas.  The  solution  formed  principally  by  the  mu- 
riate of  antimony,  precipitates,  by^  the  addition  of  water,  a 
white  sub-muriate;  and  of  the  hydro-sulphurets  a  hydro-sulphur- 
ated oxyde  of  antimony,  of  a  yellow,  orange,  or  red  colour. 

256.  The  glass  of  antimony,  in  the  dose  of  seven  or  eight 
grains,  acts  as  a  violent  poison.    "  Cognita  nobis  su7it  aliquot 
exempla,  says  Hoffman,  uhi  vitrum  mitimonii  in  substantia 
propinatum,  prasertim,  cum  prima  regie  spasmis  obnoxiafuit 
non  secus  ac  Arsenicum  intra  aliquot  ho7'as  mortem  intulit, 
pracedentibus  omnibMS  signis  ac  si/mptomatibus  quce  propi' 
natum  venenum  indicant  et  sequufiiur."*    This  celebrated 
author  mentions  a  case  of  a  patient  attacked  with  intermittent 
fever,  to  whom  some  glass  of  antimony  was  given  a  few 
moments  before  the  accession  of  the  paroxysm ;  copious 
vomitings,  frequent  stools,  convulsions,  a  general  trembling, 
and  great  anxiety,  were  the  symptoms  which  made  their  . 
appearance,  and  which  subsided  during  the  hot  stage.  The 
next  day  being  tormented  by  a  fresh  paroxysm,  the  patient  i 
died,  under  the  symptoms  produced  by  the  poison.  Oni 
opening  the  body,  the  stomach  was  found  inflamed  and  spha-ll 
celated.  | 

*  Friderici  Hoflf.  Op.  Omnia,  pars  ii.  cap.  ii,  page  197,  ann.  1761. 
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OF  THE  KERMES  MINERAL,  AND  THE  GOL- 
DEN SULPHUR  OF  ANTIMONY. 

257.  The  kermes,  known  also  under  the  name  of  the  brown 
hydro-sulphurated  oxyde  of  antimony,  is  a  compound  of  anti- 
mony, oxygen,  hydrogen,  and  sulphur,  in  which  the  oxyde  of 
antimony  predominates.  Its  brown  red  colour  is  so  much  the 
deeper,  coiteris  paribus,  as  it  is  better  preserved  from  the 
contact  of  light. 

258.  When  mixed  with  an  equal  bulk  of  charcoal,  and 
heated  to  redness  in  a  crucible,  it  decomposes,  and  gives  out 
metallic  antimony,  water,  carbonic  acid  gas,  and  sulphureous 
acid  gas. 

Rationale.  By  the  action  of  caloric,  a  portion  of  oxygen 
and  hydrogen  unite  and  form  water  which  is  disengaged ; 
whilst  at  the  same  time  the  sulphur  and  the  charcoal  lay  hold 
on  all  the  remaining  oxygen,  and  give  birth  to  the  sulphureous 
and  carbonic  acid  gases. 

In  order  to  obtain  the  metal  by  this  process,  the  tempera- 
ture must  be  raised  very  high,  and  the  mixture  exposed  to  it 
for  a  long  time.  But  if,  instead  of  operating  upon  a  mixture 
of  kermes  and  charcoal,  the  kermes,  charcoal,  and  desiccated 
potash  be  employed,  the  revival  of  the  metal  is  more  easily 
effected,  and  in  a  much  shorter  space  of  time. 

259.  The  kermes  is  insoluble  in  water. 

260.  If  it  be  boiled  with  a  sufficient  quantity  of  a  solution 
of  caustic  potash,  it  is  immediately  decomposed,  loses  its 
colour,  and  is  converted  into  an  insoluble  white  oxyde  of  an- 
timony ;  and  into  a  fluid,  which  is  nothing  but  the  hydro- 
sulphuret  of  sulphurated  potash,  holding  a  little  oxyde  of  an- 
timony in  solution. 

Rationale.  The  potash  lays  hold  of  the  hydrogen  and  of 
the  sulphur  contained  in  the  kermes,  and  passes  into  the  state 
of  a  hydro-sulphuret  of  sulphurated  potash,  which  has  the 
property  of  dissolving  a  little  of  the  oxyde  of  antimony :  we 
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may  be  assured  that  this  fluid  contains  oxyde  of  antimony,  by 
mixing  it  with  a  few  drops  of  nitric  acid.  The  nitric  acid 
instantly  combines  with  the  potash,  and  a  precipitate  is  per- 
ceived of  a  yellow  colour,  more  or  less  inclining  to  red, 
which  consists  of  oxyde  of  antimony,  hydrogen,  and  sulphur. 

The  muriatic  acid  exerts  a  remarkable  action  on  the 
kermes.  If  a  certain  quantity  of  kermes  be  put  into  a  bottle 
with  a  ground  stopper,  and  the  bottle  be  filled  up  with  muri- 
atic acid,  diluted  with  one  third  of  its  bulk  of  water,  it  will  be 
seen  that  these  two  bodies  will  act  one  upon  the  other,  that  a 
portion  of  the  kermes  is  dissolved,  that  the  mixture  acquires  a 
yellow  colour,  and  a  quantity  of  sulphurated  hydrogen  gas  is 
disengaged.  If  the  bottle  is  stopped  in  order  to  prevent  this 
escape  of  the  gas,  a  yellowish  white  fluid  is  obtained,  con- 
sisting of  a  very  ^icijd  muriate  of  antimony,  and  a  small  quan- 
tity of  sulphurated  hydrogen.  It  is  evident  that  the  muriatic 
acid  decomposes  the  kermes,  and  lays  hold  of  the  oxyde  of 
antirriony,  with  which  it  forms  an  acid  muriate ;  whilst  at  the 
same  time  the  hydrogen  and  the  sulphur  combine,  to  form 
sulphurated  hydrogen  gas,  which  remains  in  the  solution  with- 
out precipitating  the  oxyde  of  antimony.  This  phenomenoQ 
depends  upon  the  small  quantity  of  sulphurated  hydrogen 
formed,  and  above  all  on  the  great  excess  of  muriatic  acid  with 
which  the  oxyde  is  combined. 

If  this  solution  of  the  muriate  of  antimony  and  sulphurated 
hy<irogen  be  decanted,  and  a  few  drops  of  water  be  poured 
into  it,  an  orange  yellow  precipitate  is  obtained,  formed  of 
the  hydro-sulphurated  oxyde  of  antimony.  In  this  case  the 
water  lays  hold  of  the  excess  of  muriatic  acid ;  the  oxyde  of 
antimony  is  consequently  less  tenaciously  retained,  and  the 
sulphurated  hydrogen  precipitates  it  in  the  ordinary  way.  This 
fact  is  remarkable  in  that  it  furnishes  the  instance  of  a  solution 
of  the  muriate  of  antimony,  with  which  water  throws  down  an 
orange-coloured  precipitate,  instead  of  a  white  one. 

If  this  solution  of  muriate  of  antimony  and  sulphurated 
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hydrogen  be  filtered,  and  boiled  for  a  few  instants,  the  snl- 
phurated  hydrogen  is  disengaged,  and  then  the  muriate  of 
antimony  resulting  from  it  gives  a  white  precipitate  with 
Mater,  which  is  perfectly  agreeable  to  all  we  have  laid  down. 

262.  The  golden  sulphur  of  antimony,  composed  of  oxy- 
gen, antimony,  hydrogen,  and  sulphur,  contains  less  of  the 
oxyde  of  antimony,  and  more  of  the  sulphur,  than  the  kermes : 
its  colour  is  not  so  deep,  and,  on  being  heated  with  charcoal, 
it  gives  out  metallic  antimony.  We  will  not  delay  any  longer 
on  the  properties  of  this  body,  since  it  is  very  little  employed 
in  medicine. 

263.  These  two  preparations,  especially  the  latter,  are 
hurtful,  when  incautiously  administered.  The  golden  sulphur 
of  antimony  has  been  known  to  produce  copious  vomitings, 
abundant  stools,  and  inflammation  of  a  portion  of  the  digestive 
canal. 

OF  THE  MURIATE  AND  SUB-MURIATE  OF 

ANTIMONY. 

264.  The  muriate  of  antimony,  may  either  be  liquid,  solid, 
or  of  the  consistence  of  a  thick  oil ;  in  this  last  casie,  it  bears 
the  name  of  butter  of  antimony. 

265.  When  it  is  mixed  with  potash,  and  the  mixture  cal- 
cined with  charcoal,  there  is  obtained,  muriate  of  potash, 
fixed  metallic  antimony,  and  carbonic  acid  gas.  It  is  evident 
that  the  potash  sets  the  oxyde  of  antimony  at  liberty,  and  the 
charcoal  seizes  on  the  oxygen  which  that  contains,  to  form 
carbonic  acid,  whilst  at  the  same  time  the  metal  is  revived. 

266.  Water  and  sulphurated  hydrogen  decompose  the  mu- 
riate of  antimony,  as  we  have  observed  when  speaking  of  me- 
talfic  antimony  208). 

267.  The  sub-muriate  of  antimony  is  composed  of  oxyde 
of  antimony  and  a  little  muriatic  acid.  It  is  known  under  the 
names  of  pozvder  of  algaroth,  and  mercury  of  life ;  its  colour 
IS  white,  slightly  inclining  to  yellow.    It  can  easily  be  proved, 
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from  the  three  following  experiments,  that  this  body  contains 
muriatic  acid. 

1st.  When  it  is  heated  in  a  close  vessel,  a  small  quantity 
of  butter  of  antimony  is  obtained  (volatile  muriate  of  antimony) 
and  an  oxyde  of  this  metal  remains  in  the  retort. 

2nd.  When  it  is  made  to  boil  with  the  caustic  alcoholized 
potash  dissolved  in  distilled  water,  it  gives  a  muriate  of  pot- 
ash, which  is  soluble,  and  an  oxyde  of  antimony  which  is 
insoluble. 

Srd.  Lastly,  when  it  is  treated  at  several  times  with  pure 
nitric  acid,  an  oxygenated  muriatic  acid  is  obtained,  which  flies 
off;  and  the  oxyde  of  antimony  at  maximum,  which  remains. 

268.  It  will  be  always  easy  t6  distinguish  the  sub-muriate 
of  antimony,  from  other  known  substances,  by  the  facility 
with  which  it  will  revive  on  being  heated  with  charcoal  and 
potash ;  by  the  change  of  colour,  that  the  hydro-sulphurets 
produce  in  it,  which  convert  it  into  a  hydro-sulphurated  oxyde 

of  antimony,  more  or  less  red ;  by  its  action  upon  the  pure  | 
potash  which  it  causes  to  pass  in  part  into  the  state  of  muriate 
of  potash ;  by  its  little  solubility  in  water ;  lastly,  by  its  solu-  t 
tion  in  the  muriatic  acid  at  the  ordinary  temperature,  with  jjl 
which  it  forms  a  muriate,  which  furnishes  a  white  precipitate  I 
to  water,  and  an  orange-red  to  the  hydro-sulphurets.  T 

269.  Of  all  the  antimonial  preparations,  there  is  none  that 
possesses  at  the  same  time  an  emetic  and  drastic  property  to 
so  high  a  degree  as  the  salt  we  have  just  been  tracing  the 
characters  of. 

Olaus  Borrichius  relates,  that  a  merchant  of  Copenhagen, 
■who  had  suffered  a  long  time  pains  from  the  gout,  and  a  great 
weakness  of  the  knees,  put  himself  under  the  hands  of  a  ■ 
surgeon  of  a  ship,  who  persuaded  him  that  he  could  never  be  I  ^ 
cured  until  he  had  undergone  salivation.    He  consequently 
took,  by  the  advice  of  this  surgeon,  a  few  rather  strong  doses  I 
of  the  mercury  of  life  (sub-muriate  of  antimony),  which  purg-  M 
ed  him  violently  upwards  and  downwardS;  and  which  caused  m 
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I  him  afterwards  so  considerable  a  salivation,  that  he  fell  at 
I  length  into  such  a  state  of  exhaustion  and  weakness  as  can 
i  scarcely  be  imagined.  Being  called  to  him  about  the  end  of 
,  July,  he  found  him  cold  as  ice,  although  there  was  a  large 
}  fire  in  the  room ;  his  pulse  was  scarcely  perceptible,  and  he 
!  breathed  with  great  difficulty  :  he  nevertheless  enjoyed  all 
1  his  intellectual  faculties.  He  died  in  the  course  of  the  night.* 

OF  ANTIMONIATED  WINE. 

270.  The  autimoniated  wine  bears  also  the  name  of  emetic 
witie.    Its  composition  varies  according  to  the  mode  of  pre- 

:  paring  it :  it  is  commonly  obtained  by  digesting,  during  ten  or 
s  twelve  days,  four  ounces  of  sulphurated  semi-vitreous  oxyde 
t  of  antimony  (glass  of  antimony)  in  two  pints  of  Malagar  wine, 
'  or  any  other  white  wine.  The  tartaric,  malic,  and  acetic 
;  acids  contained  in  the  wine,  dissolve  a  certain  portion  of  the 
i  oxyde  of  antimony,  to  which  this  medicine  owes  its  principal 
V  virtue. 

27 1 .  This  autimoniated  wine  is  of  a  yellow  colour  so  much 
t  the  deeper  as  it  is  more  concentrated,  to  such  a  degree  that  it 
:  appears  red  when  in  a  high  state  of  concentration :  its  taste  is 
*  sweetish  and  slightly  styptic.  It  is  transparent ;  however, 
?  before  being  filtered,  it  is  turbid ;  and  in  that  state  possesses 

much  more  energetic  medicinal  properties.  The  antimoniated 
wine  strongly  reddens  the  tincture  of  tournesol. 

272.  If  it  be  put  into  a  glass  retort,  to  which  a  balloori 
">  has  been  fitted,  and  the  retort  be  heated  gradually,  alcohol 
1  will  be  obtained  in  the  recipient,  and  there  remains  a  thick 
1  liquor,  composed  of  difierent  fixed  principles,  some  wine, 
I  aiid  antimonial  salts.  This  liquor,  being  evaporated  to  dry- 
>  dess  in  a  capsule  of  porcelain,  and  calcined  in  a  crucible  with 
'  charcoal,  gives  metallic  antimony. 

Rationale.    The  acetate,  the  malate,  the  tartrate  of  anti- 


•  Acta  Meclica  et  Pliilosophica  Hafnieusia,  ann.  1677,  vol.  v.  Obs.  lii. 
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mony,  as  well  as  the  acidulated  tartrate  of  potash  of  the  wincy 
are  decomposed  by  the  action  of  heat ;  the  acids,  which  enter 
into  the  composition  of  these  salts,  are  converted  into  several 
volatile  productions,  and  a  certain  quantity  of  charcoal :  this 
combustible  body  acts  upon  the  oxyde  of  antimony,  which 
results  from  the  decomposition  of  these  antimonial  salts, 
carries  off  its  oxygen,  passes  into  the  state  of  carbonic  acid, 
and  the  metallic  antimony  is  set  at  liberty. 

273.  The  antiraoniated  wine  is  hot  precipitated  by  water. 

274.  If  one  or  two  drops  of  a  hydro-sulphuret  are  poured 
into  a  great  quantity  of  the  emetic  wine,  a  precipitate  will  be 
obtained  of  a  deep  red,  consisting  of  oxygen,  hydrogen,  anti- 
mony, and  sulphur.  If,  on  the  contrary,  a  great  quantity  of 
the  hydro-sulphuret  be  employed,  the  precipitate  will  be 
black. 

275.  The  sulphuric  acid  precipitates  it  immediately;  the 
sediment  is  of  a  deep  yellow  colour,  slightly  bordering  on 
gray. 

27^).  The  infusion  of  nutgalls  in  alcohol  acts  with  this  liquor 
as  with  the  solution  of  tartar  emetic.  It  precipitates  it  of  a 
dirty  white. 

277.  These  characters  are  sufficient  to  distinguish  the  anti- 
moniated  wine,  from  all  other  medicinal  preparations.  It  often 
happens,  that  the  emetic  wine  submitted  to  analysis,  may  act  a 
little  differently  with  the  tests  we  have  mentioned ;  this  effect, 
depends  on  the  nature  of  the  wine  which  enters  into  its  com- 
position, on  the  quantity  of  the  oxyde  of  antimony  it  holds  in 
solution,  and  on  the  manner  in  which  it  has  been  prepared. 
In  this  case  we  must  have  recourse  to  the  two  distinguishing 
characters  I  have  pointed  out:  1st.  the  possibility  of  obtain- 
ing alcohol  from  it  by  distillation ;  2nd.  the  separation  of  the 
metallic  antimony  by  calcination. 

278.  If  the  emetic  wine  has  been  prepared  by  dissolving 
the  tartdr  emetic  in  white  wine,  its  properties  will  differ  a 
little  from  those  we  have  been  speaking  of ;  but  it  will  always 
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be  easy  to  recognise  it,  by  paying  attention  to  all  that  has 
been  said  before,  and  to  the  properties  of  the  stibiated  tartar 
(§  210,  Sf  seq.). 

279.  The  antimoniated  wine  possesses  the  most  energetic 
deleterious  properties :  for  which  reason  it  is  only  employed 
in  medicine  in  the  form  of  glysters,  in  doses  from  two  drachms 
to  four  ounces.*  We  shall  report  two  cases  of  poisoning  by 
iihis  fluid,  mixed  with  a  certain  quantity  of  glass  of  anti- 
;  mony. 

OBSERVATION  1st. 

Manget  relates,  that  a  woman  digested  a  few  grains  of  glass 
|f)f  antimony  in  some  white  wine,  for  about  an  hour ;  and  the 
jeiext  morning  she  swallowed  the  fluid,  together  with  the  por- 
|cion  of  glass  of  antimony,  which  remained  undissolved.  The 
poison  did  not  at  first  produce  any  bad  symptoms ;  but  it  gave 
kse  in  the  end  to  copious  vomitings,  so  violent,  that  not  being 
»ble  longer  to  support  herself,  she  fell  to  the  ground.  In 
nis  situation  she  was  found  by  her  husband,  with  the  limbs 
bid  and  stiffs,  as  if  she  was  dead  j  he  employed  various  excit- 
rg  methods  to  restore  her,  and  at  last  succeeded  in  bringing 
«ck  respiration,  by  throwing  a  little  cold  water  in  her  face. 
Ihen  she  had  recovered  the  use  of  her  senses,  she  did  not 
3  ase,  however,  from  vomiting,  and  was  agitated  by  convulsive 
)Utions,  until  a  copious  drinking  of  broth  had  overcome  the 
Dlent  action  of  this  poison ;  but  she  remained  very  weak  for 
I  J.ong  time. 

\When  she  began  to  recover  her  strength,  she  was  attacked 
I  Ith  a  very  sharp  pain  in  the  right  foot ;  the  next  day  it  was 
.  :€cted  with  gangrene,  and  the  limb  was  amputated  about 
{  1  inches  below  the  knee.    She  was  nearly  recovered  from 

M.  Orfila  must  liere  confine  his  ideas  to  the  present  practice  of  the 
nch  capital.  It  was  certainly  employed  by  the  ancient  French  phy. 
ins,  as  it  is  now  by  our  own,  botli  as  an  emetic  and  as  a  diaphoretic, 
mall  doses.— Thansl.vtor. 
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the  consequences  of  the  amputation,  <vhen,  at  the  distance  of 
seventeen  days  front  the  poisoning,  a  suffocating  catarrh  n>ade 
its  appearance,  of  which  she  died  shortly  after.* 

On  opening  the  body,  the  lungs  were  found  closely  ad-| 
hering  to  the  pleura,  principally  on  the  right  side ;  they  were 
spotted;  the  bronchia  were  filled,  throughout  their  who! 
extent,  with  a  frothy  mucus.    The  cavities  of  the  chest  coi 
tained  a  great  quantity  of  water  in  those  parts  where  the  lunj 
were  at  liberty.    The  heart  contained  polypous  concretionsj 
The  stomach  was  distended.    The  liver,  which  was  of 
yellow  colour,  a  little  variegated,  was  adhering  to  the  diaphrag 
in  several  places.    The  spleen  was  of  a  greater  bulk  thaij 
ordinary. 

OBSERVATION  2nd. 

Fabricius  de  Hilden  relates,  tliat  a  woman,  who  was  coi 
plaining  of  pains  in  the  stomach,  took  at  two  different  time 
by  order  of  a  physician,  a  draught,  which  was  nothing  els 
but  wine,  into  which  glass  of  antimony  had  been  put. 
first  dose  brought  on  very  copious  and  repeated  vomitii^jj 
which  became  still  more  considerable,  when  she  had  swa 
lowed  the  second  draught.    The  patient  became  deaf  of  t\ 
right  ear.f 

OF  THE  OTHER  PREPARATIONS  OF  ANTI- 
MONY. 

280.  The  diaphoretic  antimony,  washed,  and  not  washi 


•  Manget  Biblioth.  Med.  torn.  it.  lib.  xviii.  pag.  449.  Genevae,  16S9f 
Withont  pretending  to  account  for  the  gangrene  of  the  foot,  which  mil 
be  attribnted  to  the  icy  coldness  of  the  extremities,  we  are  of  opinion  ' 
the  thoracic  affection  might  be  the  result  of  the  irritation  produced  in 
lungs  by  the  antimoniat  preparation;  at  feast  tills  opinion  seems 
extremely  probable,  according  to  the  numerous  and  correct  facts  repo 
by  M.  Magendie,  in  his  first  memoirs  on  the  antimoniated  tartrate  of  pot 
f  Fabricii  Hildani,  Op.  Cit.  Cent.  V.  obs.  xii.  page  233. 
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(oxyde  of  antimony  combined  with  potash)^  the  materia  per- 
lata  of  Kerkringius  (oxyde  of  antimony,  at  maximum),  the 
/iter  of  antimony  (a  mixture  of  oxyde  of  antimony,  sulphur, 
and  sulphate  of  potash),  the  Crocus  Metallorum  (sulphurated 
oxyde  of  antimony),  &c.,  are  so  many  poisonous  preparations. 

'28 1 .  The  metallic  antimony  may  be  extracted  from  them 
by  mixing  them  with  charcoal,  and  heating  them  to  redness 
i<ji  an  earthen  crucible.  The  presence  of  this  metal,  which  is 
.sasy  to  ascertain  by  pursuing  the  methods  laid  down,  §  20f) 
lund  208,  is  sufikient  to  decide  in  a  case  of  poisoning.  We 
[iihall  not  enlarge  any  more  upon  these  preparations,  which  are 
i?it  this  day  banished  from  the  Materia  Medica,  and  which 
aarely  form  the  subject  of  medico-juridical  investigation. 

OF  ANTIMO'NIAL  VAPOtfRS. 

282.  Persons  subjected  to  the  action  of  antimonial  vapoUrs 
xperience  a  great  difficulty  of  breathing,  a  tightness  of  the 
liesf,  accompanied  by  a  dry  cough,  whicli  often  is  tlie  fore- 
inner  of  an  haemoptysis;  they  are  subject  to  gripings  and 
^oseness.  Fourcroy  relates,  that  he  has  seen  fifty  persons, 
1  whomi  all  these  symptoms  made  their  appearance,  ten  or 
\elve  hours  after  having  respired  the  vapours  of  sulphuret 
antimony,  which  had  been  detonated  with  nitre.  Ther6 
not  the  least  doubt  that  the  prolonged  action  of  these 
1  pours  is  capable  of  giving  rise  to  serious  accidents,  followed 
V  deaths 

ARTICLE  THE  FOURTH. 


SPECIES  IV.—POISONS  OF  COPPER 


rVar.     1st.    Brown  Oxyde  of  Copper 
- —    2nd.  Verdegris, 
—    3rd.   Acetate  of  Copper,  Crystals  of  Venus. 

o  2 
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Var.    4th.  Sulphate  of  Copper. 

  5th.  Sulphate  of  Atnmoniacal  Copper. 

— —    6th.  Nitrate  of  Copper. 

  7th.  Muriate  of  Copper. 

  8th.  Ammoniacal  Copper. 

—  -    9th.  Coppery  wine  and  vinegar. 
— —  10th.  Coppery  Savonnules,  or  copper  dissolved  b 
grease. 

283.  It  may  be  asserted  that  the  case  of  poisoning  by  th 
preparations  of  copper,  is  one  of  the  most  common;  an 
the  most  important  to  be  acquainted  with :  for  which  reaso 
we  see  that  the  attention  of  physicians  and  chemists,  has  at  al 
times  been  directed  towards  the  knowledge  of  those  mean 
which  are  capable  of  bringing  to  perfection  the  history  of  a 
the  objects  connected  with  it.    The  daily  use  of  utensils 
copper,  the  facility  M'ith  which  it  combines  with  oxygen,  th 
deleterious  action  which  this  oxyde  exerts  upon  the  anim 
economy,  are  so  many  causes,  which  account  for  the  fr 
quency  of  this  kind  of  poisoning,  and  justify  the  importan 
which  learned  men  have  attached  to  the  study  of  these  po 
sonous  substances.    Rarely,  indeed,  have  the  preparations 
copper  been  employed  as  the  instruments  of  crime,  as  the 
fatal  intentions  would  have  been  detected  by  the  colours  whi 
they  present;  but  how  many  times,  by  the  inadvertence, 
might  even  say,  by  the  inexcusable  negligence,  of  perso 
who  make  use  of  vessels  formed  of  this  metal,  which  ha 
been  not  at  all,  or  very  badly  tinned,  have  they  been  produ 
tive  of  accidents,  so  much  the  more  terrible,  as  they  ha 
exerted  their  action  on  a  great  number  of  persons  at  one 
The  annals  of  medicine  unfortunately  furnish  too  many 
amples  in  support  of  this  assertion,  to  render  it  necessary 
insist  more  upon  it  here. 

After  taking  this  hasty  sketch  of  the  subject,  we  shall  nc 
proceed  to  detail  the  various  properties  of  the  preparatio 
of  copper,  begmning  with  the  history  of  metallic  copp* 
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without  which  we  shall  not  be  able  to  fix  the  characters  of 
ihis  poisonous  substance,  which  forms  the  object  of  this 
larticle. 

OF  COPPER. 

2€4.  Copper  is  a  metal  of  a  beautiful  yellowish  red  colour : 
hlthough  it  is  brilliant,  malleable,  and  ductile,  it  only  possesses 
:;hose  properties  in  an  inferior  degree  to  the  precious  metals. 
3Being  endued  with  a  strength  of  adhesion  less  than  that  of 
:  ron,  it  is  more  sonorous  than  it,  or  than  all  the  other  me- 
aallic  substances.    Its  specific  gravity  is  8,895  when  melted. 

I  Q85.  Copper  is  fusible  only  at  a  very  high  temperature ; 

I I  is  not  volatile. 

286.  This  metal  is  capable  of  being  combined  with  two 
'iliflFerent  proportions  of  oxygen;  the  oxyde  at  minimum  of  an 

'range  yellow,  containing  about  eleven  parts  of  oxygen  in  a 
lundred ;  the  other,  consisting  of  eighty  parts  of  copper  and 
wenty  of  oxygen :  it  is  of  a  blackish  brown  colour  when  calr- 
ined.  These  oxydes,  heated  in  an  earthen  crucible  with  their 
ulk  of  charcoal,  or  of  some  fat  substance,  lose  their  oxygen, 
re  revived,  and  give  out  carbonic  acid  gas,  which  escapes. 

287.  Copper  exposed  to  a  moist  atmosphere,  becomes 
anished,  absorbs  a  portion  of  its  oxygen,  and  passes  into 
le  state  of  an  oxyde,  which  soon  after  unites  with  the  car- 

nic  acid  of  the  atmosphere,  to  form  a  greenish  carbonate 
t  copper. 

Copper  combines  with  sulphur,  and  gives  a  black  sul- 
huret. 

288.  Copper  dissolves  in  the  principal  mineral  acids,  pro- 
led  that  their  temperature  be  raised  to  the  point  of  ebulli- 

on.  The  solutions,  which  it  furnishes,  exhibit  in  general  a 
lue,  or  green  colour.  This  is  one  of  the  characters  from 
liich  the  juridical  physician  may  derive  advantage. 

289.  The  sulphate  of  copper  obtained  by  boiling  copper 
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filings,  or  what  is  better  still,  the  oxyde  of  this  metal  in  the 
sulphuric  acid,  is  pf  a  beautiful  blue  colour. 

290.  The  nitric  acid  at  25°,  poured  cold  upon  copper 
shavings,  instaptly  undergoes  a  remarkable  decomposition ; 
the  liquor  becomes  green :  the  vessel  in  v^hich  the  experiment 
is  made,  is  filled  with  red  vapours  formed  by  the  nitrous  acid 
gas ;  lastly,  the  copper  disappears,  and  when  the  reciprocal 
aclipp  of  tliese  two  bodies  is  at  an  end,  the  solution  passes 
to  a  blue  colour,  an^  contains  only  nitrate  of  copper. 

Rationale,  The  oxygen  and  the  azote  which  enter  into 
the  composition  of  the  nitric  acid,  have  very  little  affinity 
^  between  them,  whilst  at  the  same  time  the  copper  exerts  on 
the  former  of  these  principles  a  very  strong  action.  Conse- 
quently this  metal  seizes  on  a  portion  of  the  oxygen  of  the 
nitric  acid,  passes  into  the  state  of  an  oxyde,  and  is  dissolved 
by  thp  remaining  acid,  not  decomposed.  The  azote  retain- 
i;ig  a  portion  of  oxygen,  is  partly  disengaged,  in  the  state  of 
nitrous  gas,  which  is  converted  into  red  nitrous  acid  gas,  by 
ijieans  of  the  oxygen  contained  in  the  air  of  the  vessel  in 
wliich  the  experirnent  is  made.  Another  portion  of  the 
nitrous  gas  remains  in  the  solution,  to  which  it  imparts  the 
greenish  colour,  of  which  we  have  spoken,*  and  which  dis- 
appears in  proportion  as  the  gas  becomes  disengaged.  The 
decomposition  of  the  nitric  acid  in  this  operation  is  favoured 
by  the  tendency  which  the  oxyde  of  azote  has  to  become 
gaseous. 

If,  instead  of  causing  the  copper  and  nitric  acid  to  act  on 
each  other  at  25°,  and  at  the  ordinary  temperature,  a  very  con- 
centrated acid  be  employed,  and  boiling,  the  action  is  much 

J 

•  The  nitrous  gas,  combined  in  a  certain  proportion  with  the  nitric  acidj 
or  with  the  acid  metallic  nitrates,  gives  them  a  green  colour.    This  effecl 
depends  on  the  nitrous  gas,  converting  the  nitric  acid  into  green  nitrou 
acid. 
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more  brisk,  and  the  decomposition  of  this  acid  is  much  more 
complete. 

291.  The  muriatic  acid  is  capable  of  farming  with  the 
oxydes  of  copper,  saks  of  a  different  nature.  The  muriate  ajt 
minimum,  of  a  white  colour,  is  decomposed  by  potash,  which 
separates  from  it  an  orange  yellow  oxyde :  the  muriate  at 
maximum,  which  is  of  a  green  colour,  is  precipitated  of  a  blue, 
by  the  alkalies. 

292.  The  acetic  acid,  and  vinegar,  dissolve  easily  the  oxyde 
of  copper ;  the  salt  resulting  from  it  is  of  a  blue  colour  inclin- 
ing to  green :  it  bears  the  name  of  Crystals  of  Venus,  and 
forms  part  of  verdegris. 

29^i.  Ammonia  likewise  dissolves  line  oxyde  of  copper^  and 
tlie  solution  presents  a  beautiful  blue  colour,  known  by  the 
name  of  ammoniacal  copper  {eau  celeste).    If  instead  of  em- 
ploying the  copper  oxydated,  metallic  copper  be  used,  the  so- 
lution is  not  long  in  taking  place,  although  in  a  manner  less 
sensible.    The  experiment  may  be  made,  by  putting  some 
I  copper  turnings  into  th,e  bottom  of  a  ground-stopper  bottle, 
which  should  be  filled  with  ammonia,  and  the  bottle  stopped 
in  order  to  preserve  the  metal  from  the  contact  of  the  air. 
The  fluid,  which  floats  on  the  copper,  remains  colourless,  and 
I  preserves  its  transparency  :  but  if  the  stopper  be  removed  after 
1  a  few  hours,  and  the  ammonia  be  decanted,  it  will  instantly 
i  be  perceived  that  this  alkali  becomes  blue  by  the  contact  of 
the  air ;  which  could  not  take  place  unless  it  held  copper  in 
solution. 

294.  Metallic  copper  perfectly  pure  does  not  possess  any 
deleterious  property.  Thomas  Bartholin,  Amatm  Lusitanusf 
Lamotte,  Hevin,  &c.  relate  cases  of  persons  who  have  swal- 
lowed pieces  of  copper  without  experiencing  the  smallest  in- 
convenience. These  extraneous  bodies  have  been  expelled 
cither  by  vomiting  or  by  stools  at  the  end  of  a  space  of  time 
which  is  variable.  Professor  Dubois  saw  a  young  child  that 
had  swallovKpd  a  copper  buckle  for  some  time.   It  suffered  no 
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pain ;  its  excrements  only  were  greenish,  and  resembled  in  co- 
lour the  baume  tranquille.  Analysis  proved,  that  there  wa» 
not  an  atom  of  the  metal  the  presence  of  which  was  suspected. 
The  buckle  covered  over  with  a  slight  oxyde  of  a  brown 
colour,  was  expelled  five  or  six  weeks  after  being  swal- 
lowed.* 

These  facts  are  sufficient  to  prove  the  innocence  of  metallic 
copper  in  masses ;  but  is  the  case  the  same  when  this  substance 
is  extremely  divided  ?  Hie  results  of  the  experiments  made 
by  M.  Drouard  prove,  that  there  is  no  danger  in  swallowing 
this  metal  pure,  whatever  may  be  its  state  of  division.  Tiiis 
physician  has  given  as  much  as  an  ounce  of  it,  in  a  very  fine 
powder,  to  a  dozen  of  dogs,  of  different  ages  and  different 
sizes,  and  none  of  them  experienced  any  inconvenience.  The 
day  after  the  metallic  molecules,  which  were  tarnished,  were 
expelled  with  their  excrements. 

295,  Desirous  of  ascertaining  to  what  degree  oil  and  fat 
bodies,  which  dissolve  so  easily  the  oxyde  of  copper,  would 
act  on  this  metal  in  the  stomach,  M.  Drouard  made  the  follow- 
ing experiment, 

1st.  Half  an  ounce  of  copper  filings,  mixed  at  the  same 
moment  with  eight  ounces  of  grease,  were  given  to  a  great 
dog,  who  felt  no  bad  effect  from  them, 

2nd.  The  same  dose  of  filings  was  given  to  a  middle  size 
dog;  four  ounces  of  oil  were  injected  into  the  stomach,  and 
he  was  opened  five  hours  afterwards.  The  metal  had  preserved 
its  metallic  brilliancy,  and  a  part  of  it  was  in  the  stomach,  the 
rest  in  the  intestinal  canal.  The  copper  filings,  the  oil,  and  the 
gastric  liquors  contained  in  the  stomach  were  put  into  a  vessel. 
All  the  metallic  particles  subsided  to  the  bottom ;  the  oil,  which 
floated  on  the  top,  became  of  a  green  colour ;  and  the  gastric 
juices,  being  secured  by  the  oil  from  the*  contact  of  the  air, 

•  Experiences  et  observations  sur  Teaipoisonnement  par  I'oxyde  de  cuivre 
(vert-de-gris) ;  dissertation  soutenne  aTecoIc  de  mcdecinede  Paris,  an  180?, 
par  Claude  Ren^  Drouard,  page  8. 
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did  not,  at  the  expiration  of  a  month,  exhibit  any  sign  of  pu- 
trefaction, and  had  not  dissolved  any  part  of  the  copper. 

M.  Drouard  concludes  from  these  experiments,  that  the  oil 
does  not  dissolve  the  copper  in  the  digestive  organs.  The  same 
:  thing  takes  place  with  vinegar,  which  has  been  made  to  act  in 
;  the  stomach  upon  this  metal  in  a  very  pure  state. 

296.  M.  Portal  relates  a  case,  which  does  not  seem,  at  first 

*  sight  to  agree  with  the  experiments  we  have  just  quoted. 

Some  students  in  medicine  had  conceived  the  idea  of  treat- 
iiing  a  case  of  ascites  with  copper  filings  incorporated  with 
ccrumbs  of  bread.  They  first  gave  only  half  a  grain,  which 
S[  produced  no  sensible  effect :  they  increased  the  dose  by  degrees, 
aand  carried  it  as  far  as  four  grains  a  day.  The  urine  became 
itextremely  copious  ;  the  swelling  was  sensibly  diminished,  and 
se every  thing  announced  an  approaching  convalescence,  when 
It  the  patient  began  to  complain  of  Tenesmus ;  vomitings  super- 
kvened  ;  he  experienced  excruciating  Colics;  his  pulse  was 

small  and  concentrated.  When  I  was  called  in,  I  caused  him 
(  to  drink  abundance  of  milk,  prescribed  bleeding,  and  kept 

him  in  the  M'arm  bath  several  hours  at  several  different  times. 
lITie  symptoms  subsided,  and  by  the  use  of  asses'  milk,  which 
•rivas  continued  a  long  time,  the  patient  recovered  his  healthy 
uppearance."* 

This  case  is  not  sufiicieut  to  annul  that  which  we  have  ad- 
iranced  relative  to  the  innocence  of  metallic  copper.  It  is  pro- 
i  bable,  as  M.  Drouard  likewise  observes,  that  the  copper 
iiilings,  enveloped  in  the  crumbs  of  bread,  might  have  been 
0 prepared  some  time  previous  to  its  administration,  and  have 
?>3ecome  oxydated. 

297.  It  has  been  long  maintained,  that  milk  heated,  or 

*  illowed  to  remain  in  vessels  of  copper  not  oxydated,  dissolved 


•  Observations  on  llie  Effect  of  Mephitic  Vapours  on  Mankind,  by 
'VI.  Portal,  sixth  edition,  page  437. 
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a  portion  of  this  metal,  and  acted  as  a  poison.  Eller,  a  philo- 
sopher of  Berlin,  has  proved  that  this  idea  is  not  correct.  He 
boiled  in  succession,  ia  a  kettle  well  freed  from  verdegris, 
milk,  tea,  coffee,  beer,  and  rain  water :  after  two  hours  boiling, 
he  found  it  iaapossible  to  discover,  in  any  of  these  fluids,  the 
least  vestige  of  copper.  M.  Drouard  has  seen  likewise,  that 
distilled  water  left  for  a .  month  together  on  the  filings  of 
this  metal  in  a  glass  bottle,  did  not  dissolve  an  atom  of  it. 

298.  The  phenomena  are  different,  if  instead  of  pure  water 
we  substitute  that  which  contains  a  certain  quantity  of  muriate 
of  soda.  Eller  has  demonstrated  the  presence  of  a  very  small 
quantity  of  copper  in  water,  which  contained  J^th  of  its  weight 
of  muriate  of  soda,  and  which  had  been  boiled  in  a  brass 
kettle.*  The  quantity  of  copper  dissolved  has  been  found  to 
be  greater,  when  the  saline  solution  is  boiled  in  a  copper 
saucepan  well  freed  from  verdegris.  In  fact,  from  the  evapo- 
ration of  this  solution,  a  powder  has  been  obtained  which  fur- 
nished twenty-four  grains  of  acetate  of  copper  on  being  dis- 
solved in  vinegar.  It  is  easy  to  perceive  how  much  these  re- 
sults are  capable  of  giving  information  to  the  physician  in 
certain  cases  of  poisoning,  by  aliments  which  are  seasoned, 
and  heated  in  vessels  of  copper. 

299.  If  instead  of  heating  in  copper  kettles  a  simple  solu- 
tion of  muriate  of  soda,  it  be  previously  mixed  with  beef, 
bacon,  and  fish,  the  fluid  resulting  from  it  does  not  contain  an 
atom  of  copper.  However  astonishing  this  fact  may  appear,  it 
is  correct ;  M.  Eller  was  the  first  to  announce  it,  and  I  have 
several  times  ascesrtained  the  truth  of  it.  It  is  probable  the 
combination  of  several  kinds  of  alinxents  destroys  the  eft'ect  of 
the  solution  of  the  muriate  of  soda ;  which  consequently  ought 
to  render  the  cases  of  poisoning  by  aliments  cooked  in  copper 
vessels,  which  are  not  oxydated,  extremely  rare.  | 

•  111  this  experiment,  the  Berlin  Philosopher  employed  five  pounds  of 
water  and  four  Ounces  of  salt 
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!  OF  THE  OXYDE  OF  COPPER,  AND  THE  CAR- 
BONATE OF  COPPER. 

300.  The  oxyde  of  copper,  which  is  of  a  blackish  brown 
<  colour,  may  be  easily  known,  1st.  by  the  facility  with  which 
(  charcoal  and  fat  bodies  de-oxydize  it  at  an  elevated  tempera- 
j  ture  (§  '286) ;  2nd.  by  its  solubility,  without  effervescence  in 
t  the  sulphuric  acid,  weak,  and  at  the  ordinary  temperature ;  3d. 
I  by  the  properties  of  the  solution  resulting  from  it  (see  here- 
1  after  Sulphate  of  Copper);  4th.  by  the  change  of  colour  which 
;  it  produces  in  ammonia:  this  alkali  will  dissolve  it  instantly, 
i  and  assume  a  beautiful  blue  colour;  5th.  lastly,  by  its  insolu- 
I  bility  in  water. 

301.  The  green  carbonate  of  copper  (natural  verdegris,) 
I  spontaneously  formed  on  the  surface  of  copper  or  brass  vessels, 
J  pieces  of  coin,  &c.  when  treated  with  charcoal,  ammonia,  or 
»  water,*  acts  in  the  same  manner  as  the  oxyde,  of  which  we 
b  have  just  been  speaking ;  but  it  di£fers  from  it  by  its  green 
f  colour,  and  by  its  effervescence  when  dissolved  in  diluted  sul- 
I  phuric  acid ;  which  evidently  depends  upon  the  liberation  of 
t  tlie  carbonic  acid  gas,  which  enters  into  its  composition. 

302.  The  oxyde  and  the  carbonate  of  Copper  are  poi- 
nflonous. 

M.  Drouard  gave  to  a  small  dog  four  pieces  of  oxy dated 
c  copper.  A  quarter  of  an  hour  afterwards  the  animal  vomited 
1 «  little  bile.  At  the  end  of  eight  days  he  had  not  yet  passed 
I  them,  and  had  experienced  no  fresh  inconvenience :  two 
others  were  then  given  him,  and  three  hours  afterwards  he  was 
copened.    The  six  pieces  were  found  in  the  stomach ;  the  two 

•  It  is  well  known  that  water,  which  is  kept  in  copper  cisterns,  remains 
►  without  any  alteration;  and  does  not  furnish,  on  a  chemical  analysis,  the 
■least  trace  of  that  metal,  even  when  the  surface  of  the  cistern  is  coated  with 
noxyde  and  carbonate  of  copper.  This  fact  depends  evidently  on  the  insolu- 
ability  of  tiiese  two  substances. 
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last  exhibited  an  extremely  brilliant  surface,  the  other  four 
were  blacker  than  when  the  animal  had  swallowed  them. 

M.  Drouard  is  of  opinion  that  the  gastric  juices  dissolve  the 
oxyde  of  copper,  and  give  a  polish  to  the  surface  of  the 
pieces ;  but  that  the  sulphurated  hydrogen,  which  is  disengaged 
in  the  stomach,  or  in  the  intestines,  renews  the  brown  colour, 
and  converts  it  into  a  sulphuret. 

303.  It  is  known,  that  many  persons  have  experienced  co- 
lics and  vomitings,  in  consequence  of  having  swallowed  pieces 
of  copper  that  were  oxydated. 

304.  The  oxyde  and  carbonate  of  copper  which  are  fre^ 
quently  found  on  the  surface  of  Utensils  made  of  this  metal, 
dissolve  easily  by  the  assistance  of  heat  in  several  acid  substan- 
ces ;  such  as  certain  aliments,  the  juice  of  sorrel,  preserved 
apples,  quinces,  gooseberries,  &c.  Whence  it  follows,  that  all 
preparations  of  this  kind  made  in  vessels  of  copper  that  have 
undergone  these  changes,  contain  a  greater  or  less  quantity  of 
coppery  salts,  which  are  capable  of  occasioning  serious  acci» 
dents.  The  following  experiment  comes  in  to  the  support  of 
this  assertion. 

If  an  ounce  of  distilled  vinegar,  says  M.  Prout,  be  poured 
into  a  copper  saucepan  not  tinned,  and  after  having  wetted 
the  whole  internal  surface  of  the  vessel  with  this  acid,  the  \ir 
quor  be  left  a  few  minutes  at  rest  before  decanting  it,  it  will 
be  found,  on  trying  it  with  chemical  agents,  that  it  contains 
copper  in  solution ;  and  that  the  quantity  of  this  metal  will  be 
greater  in  proportion  to  the  length  of  time  that  the  vinegar  hai 
been  left  in  the  saucepan.  It  is  easy  to  conceive,  that  in  this 
experiment  the  different  parts  of  the  copper  that  have  beea 
wetted  by  the  vinegar,  ought  to  have  been  soon  converted  into 
ah  oxyde,  because  the  oxygen  of  the  atmospheric  air  has  acted 
upon  the  metal.* 

•  Annales  de  Chimie,  torn.  57,  supplement  an  Traite  de  I'Etamage,  par 
Proust,  page  80. 
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305.  It  often  happens  that  these  acid  preparations,  when 
heated  in  copper  vessels  which  are  perfectly  clean,  dissolve  a 
portion  of  this  metal.  This  phenomenon  only  happens  in  those 
cases  where  the  ahments  cool,  and  remain  a  sufficient  long 
time  in  these  kind  of  vessels,  for  the  copper  to  pass  into  the 
state  of  an  oxyde,  at  the  expense  of  the  oxygen  of  the  air. 
M.  Proust  ascertained  to  a  certainty,  that  none  of  these  sub- 
stances, when  poured  out  immediately  after  being  heated  in 
clean  copper  vessels,  did  contain  the  least  vestige  of  this 
metal. 

306.  Fat  bodies,  such  as  fixed  oils,  essential  oils,  &c.  dis- 
i    solve  easily  the  oxyde  and  carbonate  of  copper ;  and  when  they 

are  boiled  in  vessels  of  this  metal  perfectly  clean,  they  facili- 
tate their  oxydation,  especially  if  left  to  cool  a  few  minutes 
before  they  are  poured  out. 

307.  Eiler  has  proved  that  wine  dissolves  copper,  and  he 
obtaitied  twenty-one  grains  of  acetate  of  copper,  after  boiling 
in  a  vessel  of  this  metal,  five  pints  of  white  French  wine. 
This  phenomenon  depends  upon  the  acetic  acid  contained  in 
the  wine,  and  the  oxydation  of  the  metal  by  the  air :  whence 
it  follows,  that  vessels  coated  with  the  oxyde  and  carbonate  of 
copper,  ought  to  furnish  a  much  greater  quantity  of  the 
acetate,  the  poisonous  action  of  which  is  extremely  energetic  ; 
and  that  consequently,  it  is  very  imprudent  to  leave  the  dif- 
ferent kinds  of  wine  in  reservoirs  of  copper  tarnished  by  the 
oxyde. 

308.  It  is  likewise  to  the  formation  of  the  oxyde  of  copper, 
and  to  the  acetic  acid  contained  in  the  wine,  vinegar,  beer,  and 
cider,  that  the  production  of  the  acetate  which  forms  about 

I  the  corners  of  the  cocks  in  vessels  containing  these  liquors  is  to 
I  be  attributed.  M.  Drouard  was  tormented  for  three  days, 
'  with  colic  and  diarrhoea,  in  consequence  of  eating  a  ragout, 
^inrhich  had  been  seasoned  with  wine  drawn  out  of  a  cask,  the 
<  cock  of  which  contained  acetate  of  copper,  which  this  liquor 
i  had  in  part  dissolved. 
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M.  Dupuytren  has  observed,  that  the  vinegar  in  the  small 
casks  of  the  dealers  who  sell  it  about  the  street,  contained  cop- 
per ;  which  explains  clearly  another  fact  related  by  the  same 
learned  professor,  namely ;  that  several  persons  were  attacked 
with  vomitings  and  gripings,  in  consequence  of  eating  sallads 
seasoned  with  this  kind  of  vinegar.  The  solution  of  the  cop- 
per in  this  case  likewise  depends  upon  the  oxydation  of  the 
cocks  with  which  these  casks  are  furnished. 

309.  It  will  not  appear  a  matter  of  surprize,  after  what  we 
have  just  stated,  that  some  persons  should  have  died  after 
taking  medicines  of  the  mildest  and  gentlest  kind  which  had 
been  prepared,  and  left  for  some  time  in  vessels  of  copper. 
Acids  and  fat  substances  which  frequently  form  a  part  of  me- 
dicinal preparations,  ought  necessarily  to  favour  the  oxydatioa 
and  solution  of  this  metal. 

CHEMICAL  HISTORY  OF  VERDEGRIS. 

310.  Verdegris  is  formed  of  the  acetate  and  sub-acetate  of 
copper,  of  carbonate  of  copper;,  and  copper  partly  in  a  me- 
tallic state,  and  partly  in  the  state  of  an  oxyde.  It  contain* 
likewise  the  stalks  of  grapes  and  other  extraneous  bodies. 
The  analysis  of  it  may  be  made,  1st.  by  treating  it  with  boiling 
distilled  water,  which  dissolves  all  the  acetate  of  copper;* 
2nd.  by  pouring  on  the  mass  exhausted  by  the  water  diluted 
sulphuric  acid  at  the  ordinary  temperature.  This  acid  dissolves 
all  the  oxyde  and  the  carbonate  of  copper,  and  carbonic  acid 
gas  is  disengaged,  which  may  be  collected  ;  3d.  lastly,  by  adding 

•  The  sul)-acetate  of  copper  is  decomposed  in  this  opei-ation ;  the  boiling^ 
water  transforms  it  into  a  soluble  arid  acetate,  and  into  an  oxyde  of  cop- 
per, whicli  is  precipitated.  The  presence  of  the  sub-acetate,  however,  in 
verdegris,  may  be  demonstrated  by  treating  thi;)  subsCance  with  cold  water: 
the  whole  of  the  acetate  is  dissolved,  whilst  the  sub-acetate  remains  an** 
pended,  in  the  form  of  a  fine  powder  extremely  green.  This  j-owdet, 
when  dry,  gives  on  distillation,  radical  vinegar ;  when  brought  in  rontaci; 
with  tlje  sulphuric  acid,  it  diffuses  vapours  of  vinegar.  Proust.  Anuale* 
,dt  Chimie,  I.  xxxii.  page  39. 
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to  the  residue  weak  nitric  acid,  which  dissolves  only  the  metal- 
lic coppei'. 

Verdegris  is  generally  found  in  commerce  in  the  form  of 
masses  of  a  bluish  green  colour,  composed  of  a  multitude 
of  minute  crystals  which  are  silvery,  and  fine,  like  silk. 

311.  When  verdegris,  after  being  powdered,  is  submitted 
to  the  action  of  caloric  in  a  small  glass  tube,  it  gives  out  me- 
tallic copper  fixed,  and  all  the  productions  furnished  by 
vegetable  matters,  when  submitted  to  the  action  of  heat. 

Rationale.  The  stalks,  the  seeds,  and  the  acetic  acid  which 
form  part  of  this  substance,  are  decomposed  by  the  action  of 
caloric :  there  result  from  this  decomposition  several  lixjuid 
and  gaseous  productions  which  are  disengaged,  and  charcoal, 
which  carries  off  the  oxygen  from  the  oxyde  of  copper,  in 
order  to  form  carbonic  acid:  the  metal  is  consequently  libe- 
rated. 

312.  The  sulphuric  acid  of  commerce,  poured  on  the 
verdegris  in  powder,  decomposes  it  with  effervescence,  and 
vapours  of  acetic  acid  ( vinegar )  are  disengaged,  which  may  be 
known  by  their  smell. 

3  J  3.  Verdegris  when  treated  by  boiling  water,  is  only  dis- 
solved in  part.  The  solution  contains  the  acetate  of  copper, 
vhilst  the  residue,  which  is  of  a  brown  colour,  more  or  less 
dark,  contains  the  other  principles  of  this  compound. 

314.  This  solution  reddens  the  paper  and  infusion  of  tour- 
nesol ;  it  possesses  a  strong  styptic  flavour,  and  is  of  a  green- 
ish blue  colour.  On  evaporating  it,  rhomboids,  or  obtrun- 
cated tetraedral  pyramids  are  obtained. 

315.  The  sulphurated  hydrogen  gas  decomposes  it,  and  pre- 
cipitates from  it  a  black  sulphuret  of  copper. 

Rationale.  The  oxyde  of  copper  contained  in  the  acetate, 
yields  its  oxygen  to  the  hydrogen  of  the  sulphurated  hydrogen 
gas,  whilst  at  the  same  time  the  sulphur  unites  with  the  copper, 
with  which  it  forms  a  sulphuret.    Tliis  decomposition  may 
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likewise  be  effected  by  the  hydro-sulphurated  water,  the  hydro- 
sulphurets,  and  hydrogenated  sulphurets. 

316.  A  small  cyHnder  of  phosphorus,  being  put  into  this 
solution,  becomes  covered,  in  the  course  of  a  few  minutes, 
with  a  coat  of  metallic  copper ;  and  if  a  sufficient  quantity  of 
phosphorus  is  employed,  the  liquor  loses  its  colour. 

Rationale.  This  combustible  body,  which  has  a  great 
avidity  for  oxygen,  seizes  on  that  which  is  contained  in  the 
solution,  passes  into  the  state  of  phosphoric  and  phosphorus 
acids,  which  are  colourless ;  the  metallic  copper  being  no 
longer  capable  of  uniting  with  the  acetic  acid,  is  precipitated 
in  a  state  of  extreme  division,  and  is  moulded  on  the  little 
cylinder  of  phosphorus. 

31  ?•  If  a  plate  of  iron  perfectly  freed  from  impurities,  be 
substituted  for  this  body,  it  will  be  seen,  that  this  metal,  in 
the  course  of  a  few  hours,  becomes  covered  with  a  portion  of 
copper,  and  that  the  blue  colour  of  the  solution  grows  first 
green,  and  then  passes  to  red. 

The  iron,  being  endued  with  a  greater  affinity  for  oxygen, 
and  for  the  acetic  acid,  than  the  copper,  begins  by  pre- 
cipitating a  portion  of  this  metal,  and  is  converted  into  an 
acetate  of  iron  of  a  reddish  yellow  colour,  which  appears 
green  by  its  mixture  with  the  portion  of  acetate  of  copper  not 
decomposed,  which  is  blue.  The  action  of  the  iron  on  the 
solution  soon  after  ceases,  because  it  becomes  surrounded  on 
all  sides  with  a  coat  formed  by  the  precipitated  copper.  The 
decomposition  however  of  the  acetate  of  copper  continues, 
which  cannot  be  explained  without  admitting  a  galvanic  effect 
similar  to  that  we  have  noticed  in  giving  the  history  of  corro- 
sive sublimate  (§  44).  The  water  of  the  solution,  being  decom- 
posed by  the  electric  fluid  disengaged  by  the  contact  of  the 
copper  and  iron,  furnishes  the  hydrogen,  which  completely 
deoxydates  the  oxyde  of  copper,  and  there  remains  in  the 
liquor  only  the  acetate  of  iron  of  a  reddish  yellow  colour. 
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318.  The  caustic  potash,  employed  in  small  quantity,  pre- 
cipitates the  solution  of  verdegris  of  a  sky-blue  colour,  which 
becomes  of  a  deeper  blue,  bordering  on  green,  by  the  addi- 
tion of  a  greater  quantity  of  alkali.  The  precipitate  is  an 
oxyde  of  copper  retaining  a  portion  of  the  water.  When 
dried  on  a  filter,  it  is  of  a  greenish  colour,  and  if  heated,  it 
acquires  the  blackish  brown  colour  peculiar  to  the  dry 
peroxyde  of  copper  (oxyde  of  copper  at  maximum).  If  in  this 
state  it  be  mixed  with  powdered  charcoal,  and  submitted 
to  the  action  of  heat  in  a  small  crucible,  which  has  previously 
i  been  made  red  hot,  it  becomes  reduced,  and  gives  out  metallic 
1  copper  diffused  amongst  the  excess  of  charcoal ;  the  metal  can 
i^be  easily  perceived  by  putting  the  product  of  the  calcination 
into  water.  The  reduction  of  this  oxyde  depends  upon  the 
great  strength  of  affinity  which  takes  place  between  the  char- 
coal and  the  oxygen,  when  submitted  to  the  action  of  an  ele- 
vated temperature. 

319-  The  sub-carbonate  of  potash  (salt  of  tartar)  likewise 
precipitates  this  solution  of  a  sky-blue  colour. 

320.  The  ammonia  at  first  separates  the  oxyde  of  a  blue 
:olour  more  or  less  deep  ;  but  if  an  excess  of  the  alkali  be 
idded,  the  precipitate  is  redissolved,  and  the  liquor,  which 
onsists  of  acetate  of  ammoniacal  copper,  is  of  an  extremely 
•eautiful  blue  colour.    The  sensibility  of  this  re-agent  is  such, 
hat  a  few  drops  of  it  are  sufficient  to  discover  the  acetate  of 
opper,  in  a  solution  which  contains  only  a  few  atoms  of  it 
This  acetate  of  ammoniacal  copper  is  of  a  blue  colour ;  it  if 
xtremely  deliquescent. 
32  J .  The  water  of  barytes  likewise  decomposes  the  solution 
f  verdegris :  it  forms  with  it  a  blue  precipitate  ofthe  oxyd< 
f  xopper;  entirely  soluble  in  the  pure  nitric  acid.  The  liquor 
Ijiontains  acetate  of  barytes. 

Iie|.  322.  The  arsenious  acid  in  solution  instantly  precipitates  the 
leetate  of  copper.    The  precipitate,  which  is  very  abundant, 
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and  of  a  green  colour,  is  the  arsenite  of  copper,  as  we  havtf 
observed  under  the  article  of  Arsemous  Acid,  §  125. 

3£3.  The  chromate  of  potash  converts  this  salt  into  an 
insoluble  chromate  of  copper,  of  a  beautiful  yellow  colour, 
and  into  a  soluble  acetate  of  potash.  The  explanation  of  this 
phenomenon  belongs  to  the  law  laid  down  in  page  £5, 
Note  §. 

324.  The  prussiate  of  potash  in  solution  (triple  prussiate  of 
potash  and  iron)  gives  a  brown  precipitate  with  the  solution  of 
verdegris.    The  precipitate  is  formed  of  prussiate  of  cop 
per,  and  prussiate  of  iron;  the  liquor  contains  acetate  of 
potash. 

Rationale.  The  solution  of  the  triple  prussiate  of  potash 
employed,  consists  of  simple  prussiate  of  potash,  and  prussiate 
of  iron.  This  last,  insoluble  of  itself,  is  dissolved  by  the 
former.  It  is  clear  then,  that  in  proportion  as  the  acetate  of 
copper  shall  convert  the  simple  prussiate  of  potash  into  an 
insoluble  prussiate  of  copper,  the  prussiate  of  iron  ought  to  i 
be  precipitated,  liaving  no  longer  any  solvent,  so  that  thd 
precipitate  ought  to  contain  this  prussiate,  beside  that  of 
copper. 

This  triple  prussiate  of  potash  in  a  very  diluted  solution^i 
being  poured  into  acetate  of  copper,  dissolved  in  a  very  greatj 
quantity  of  water,  gives  instantly  a  red  colour  to  the  mixture,] 
without  producing  the  least  turbidness:  but  at  the  end  oi 
twenty  or  five  and  twenty  minutes,  the  same  brown  precipitate 
is  thrown  down,  as  we  have  just  spoken  of.     This  test  is  oi 
of  the  most  sensible  for  discovering  the  smallest  particle  of 
acetate  of  copper. 

325.  The  infusion  of  tea  decomposes  the  solution  of  acetate 
of  copper :  a  flaky  precipitate  is  formed,  of  a  reddish  yellow 
colour. 

32G.  If  one  part  of  a  concentrated  solution  of  verdegris 
added  to  ten  parts  of  red  wine,  the  liquor  preserves  its  tran*- 
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parency.  It  yields  a  black  precipitate  with  the  hydro-sulphu- 
rets,  a  brown  with  the  prussiate  of  potash,  and  a  very  dark 
gray  with  the  ammonia.  This  last  precipitate  does  not  dis- 
solve altogether  in  an  excess  of  the  alkali,  and  the  fluid  which 
floats  above  is  never  blue.  Seven  parts  of  the  solution  of 
verdegris  and  ten  of  wine  furnish  a  fluid  with  which  the  agents 
above  enumerated  furnish  analogous  precipitates,  except  that 
the  one  furnished  by  the  ammonia  is  of  a  black  colour.  From 
which  we  must  conclude,  that  this  alkali  cannot  be  of  any  use 
m  detecting  the  presence  of  verdegris,  if  it  has  been  mixed 
with  wine. 

327.  If  albumine  be  poured  upon  the  acetate  of  copper,  a 
bluish  coloured  precipitate  will  be  obtained:  this  precipi- 
tate, which  consists  of  animal  matter,  and  a  little  oxyde  of 
copper,  when  washed  and  placed  on  a  filter,  aflbrds  by  calci- 

!  nation,  metallic  copper  mixed  with  charcoal,  and  all  the  pro- 
ducts usually  furnished  by  animal  substances  when  submitted  to 
t  the  action  of  caloric ;  it  is  evident  that  the  oxyde  is  revived 
I  by  the  charcoal  proceeding  from  the  decomposition  of  the 
I  albumine. 

328.  Gelatine  in  solution,  whether  diluted  or  concentrated, 
produces  no  disturbance  in  the  solution  of  the  acetate  of  cop- 
per, whatever  may  be  the  temperature  of  the  mixture;  and 
the  different  tests  of  which  we  have  hitherto  spoken,  pre- 
cipitate this  acetate  just  in  the  same  manner  as  if  it  were 

lone,  provided  they  be  employed  in  sufficient  quantity. 

S29.  Broth  brought  in  contact  with  this  solution,  furnishes 
o  precipitate. 

330.  Milk  is  coagulated  by  a  great  quantity  of  the  solution 
.f  verdegris ;  the  coagulum,  when  properly  washed,  is  of  a 
eep  green  colour  ;  when  dried  and  heated  in  a  crucible,  it 
dergoes  decomposition  in  the  manner  of  animal  substances, 
d  leaves  for  a  residue  charcoal  mixed  with  metallic  copper. 

V  2 
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ACTION  OF  VERDEGRIS  ON  THE  ANIMAL 

ECONOMY. 

331.  Almost  the  whole  of  the  animals  to  whom  a  few 
grains  of  verdegris  has  been  given,  died  in  a  very  short  space 
of  time.  What  is  the  cause  of  this  death  ?  On  what  organs 
does  this  poison  exert  its  deleterious  properties  ? 

M.  Drouard  is  of  opinion,  that  this  poisonous  substance 
acts  immediately  on  the  digestive  canal,  and  principally  on  the 
intestinaf  tube,  in  which  it  excites  inflammation,  without  being 
taken  up  into  the  circulation,  by  the  lymphatic  vessels.  The 
facts  on  which  he  founds  this  opinion  are  as  follows. 

Experiment.  M.  Drouard  gave  to  a  tolerably  strong  formed 
and  young  dog,  twelve  grains  of  verdegris  alone.  Mucous^ 
and  bloody  stools  mixed  with  a  great  many  worms,  a  disgust 
of  all  food  and  drink,  fruitless  attempts  to  vomit,  were  the 
first  symptoms  occasioned  by  the  poison.  Tlie  animal,  not ' 
being  able  to  support  itself  upon  its  legs,  lay  down  upon  its 
side,  and  expired  twenty-two  hours  after  the  poisoning.  The 
stomach  contained  a  bloody  fluid  of  a  black  colour;  it  was 
inflamed,  particularly  near  its  great  curvature,  and  exhibited  a 
black  spot,  which  might  have  been  taken  for  an  erosion.  The^ 
small  intestines  shewed  no  signs  of  inflammation  :  they  wer 
only  filled  with  a  greenish  bile.  There  were  in  the  rectu 
small  ecchymoses  similar  to  those  in  the  stomach. 

Expemnent.  Fifteen  grains  of  verdegris  mixed  with  ali- 
ments were  given  to  a  dog :  half  an  hour  after  the  auima 
Hiade  vain  efforts  to  vomit ;  but  he  evacuated  a  great  de: 
during  the  remainder  of  the  day  and  night;  his  excremen 
were  blackish,  and  mixed  with  worms.   He  died  twenty-eig' 
hours  after  taking  the  poison,  and  his  death  was  preceded  b 
great  prostration  of  strength.    The  stomach,  which  was  le 
inflamed  than  in  the  preceding  case,  shewed  here  and  the 
some  ecchymoses;  the  duodenum  discovered  slight  infla 
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mation ;  there  was  a  large  ecchymosis  in  the  ileum.  The 
rectum  was  in  its  natural  state. 

Experiment.  A  strong  and  robust  dog  was  made  to  swallow 
thirty  grains  of  verdegris.  The  animal  soon  made  great 
efforts  to  vomit ;  was  agitated  by  convulsive  movements  :  three 
hours  afterwards  a  haemorrhage  of  the  nose  came  on;  he 
passed  a  great  quantity  of  bilious  matter,  and  died  five  hours 
after  the  poisoning. 

The  abdomen  was  distended  by  a  great  quantity  of  fetid 
gas :  it  contained  likewise  a  bloody  serum.  The  intestines 
w^re  generally  inflamed ;  the  inflammation  of  the  mucous 
membrane  was  less  considerable  than  that  of  the  peritoneal. 
The  stomach,  which  was  free  from  erosion,  exhibited  on  its 
internal  surface  a  greenish  tint :  the  lungs  were  distended  with 
blood.  The  brain  exhibited  no  trace  of  inflammation  or 
effusion. 

332.  We  do  not  consider  these  facts  to  be  of  such  a  nature 
as  to  establish  the  opinion  that  verdegris  acts  especially  upon 
the  digestive  canal,  and  that  it  is  not  absorbed.  M.  Drouard, 
in  another  series  of  experiments,  which  we  shall  give  an 
account  of,  has  obtained  results,  which  appear  to  prove  on 
the  contrary,  that  this  poison  exerts  a  mode  of  action  altogether 
-different  from  that  which  he  has  pointed  out. 

Experiment.  Two  grains  of  verdegris  dissolved  in  an  ounce 
of  distilled  water,  were  injected  into  the  jugular  vein  of  a 
large  dog.  At  the  moment  of  the  injection,  the  animal  made 
motions,  as  if  in  the  act  of  mastication  and  deglutition.  Half  a 
quarter  of  an  hour  afterwards,  he  vomited,  and  passed  some 
stools.  A  fainting  then  came  on,  with  rattling  in  the  throat,  and 
he  died  at  the  end  of  half  an  hour.  The  trachea  and  the 
bronchia  were  filled  with  frothy  mucosities ;  the  great  vessels 
were  distended  with  black  and  fluid  blood,  which  very  easily 
'  coagulated.* 

•  M.  Drouard  does  not  say  in  what  state  he  fownd  the  mucous  coat  of  the 
I  imestines.  It  is  probable,  ou  that  account,  that  they  presented  no 
•  alteration. 
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Experiment.  The  solution  arising  from  verdcgris  treated  by 
water,  was  evaporated  to  dryness,  and  half  a  grain  of  the 
verdegris  resulting  from  it,  was  dissolved  in  an  ounce  of  distilled 
water,  and  injected  into  the  jugular  vein  of  a  tolerably  strong 
dog.  At  the  moment  of  the  injection,  the  same  movements  of 
mastication  and  deglutition  were  observed.  The  animal,  vomited 
a  quarter  of  an  hour  afterwards,  and  continued  languishing 
until  the  third  day,  when  the  lower  extremities  appeared  to  be 
paralysed.  During  this  time  he  only  drank  water,  and  died 
on  the  fourth  day. 

On  opening  the  body,  the  blood,  the  vessels,  the  digestive 
organs,  presented  nothing  particular. 

Do  not  the  results  of  these  two  dissections  prove,  that  the 
death  occasioned  by  verdegris  does  not  depend  upon  any  in- 
flammation of  the  digestive  canal?  Ought  not  the  animal, 
which  survived  four  days  from  the  injection,  to  have  exhibited 
signs  of  inflammation  in  these  organs  ? 

335.  The  following  fact  still  further  corroborates  this 
assertion. 

M.  Drouard  gave  to  a  dog  six  grains  of  sulphate  of  cop* 
per.  The  animal  died  in  less  than  half  an  hour,  and  on  open- 
ing the  alimentary  canal,  no  vestige  of  inflammation  or  erosion 
could  be  perceived.* 

334.  I  have  had  frequent  opportunities  of  administering 
verdegris  and  the  acetate  of  copper  to  dogs  of  different 
sizes,  and  I  have  constantly  observed,  that  when  the  dose  of 
acetate  of  copper  introduced  into  the  stomach  was  stronger 
than  from  twelve  to  fifteen  grains,  the  animals  died  in  less^ 
than  three  quarters  of  an  hour ;  they  could  very  seldom  resist 
the  action  of  the  poison  for  an  hour.  The  symptoms  which 
preceded  death  were,  a  copious  vomiting  of  a  bluish  matter, 
evidently  coloured  by  a  portion  of  the  acetate  of  copper ;  fruit- 
less efforts  to  vomit  after  the  whole  of  the  aliments  contained . 
in  the  stomach  were  thrown  up ;  plaintive  cries ;  an  extreme 

*  The  sulphate  of  copper  most  probably  acts  upon  onr  organs  in  the 
same  manner  as  the  acetate  of  this  metal. 
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i  difficulty  of  breathing,  irregularity  and  frequency  of  pulse  ; 

1 1  frequently  a  general  insensibility :  the  animal  lay  dow^n  and 
appeared  to  be  dead ;  convulsive  movements  almost  always 
took  place ;  and  a  few  moments  before  death  a  universal  stiff- 
ness came  on,  with  some  spasmodic  twitchings,  and  a  great 
quantity  of  foam  from  the  mouth. 

On  examining  the  bodies  after  death,  it  was  observed,  that  the 

I  muscles  shewed  no  sign  of  contractibility ;  the  mucous  mem- 

i  brane  of  the  stomach  was  covered  with  a  bluish  coat  contain- 
ing a  portion  of  the  matter  thrown  in ;  this  coat  was  hard, 
and  as  it  were  horny ;  when  scraped  off,  the  mucous  mem- 
brane was  perceived  underneath  of  a  rose  colour.  The 

t  trachea  and  bronchia  were  filled  with  a  white  foam.  The 
Jungs  were  crepitating,  and  presented  a  few  rose-coloured 
spots  on  a  pale  ground.    The  heart  had  ceased  to  beat. 

335.  The  injection  of  a  grain  of  the  acetate  of  copper 
in  half  an  ounce  of  water,  into  the  jugular  vein,  occasions 
death  commonly  in  the  space  of  from  ten  to  twelve  minutes : 
the  animal  instantly  makes  motions,  as  if  masticating  and 
swallowing,  which  are  followed  by  vomitings  attended  with 

f  painful  eflForts  :  the  animal  becomes  agitated  with  very  violent 
c  convulsive  motions,  lies  down  instantly,  becomes  insensible, 
[lie  rattling  in  the  throat  comes  on,  and  he  dies. 

On  opening  the  body,  nothing  remarkable  is  perceived 
about  the  organs  of  digestion :  the  contractile  power  of  the 
muscles  appears  destroyed,  the  lungs  present  no  alteration, 
X  and  the  heart  is  deprived  of  motion. 

336.  Let  us  take  notice,  1st.  that  all  the  animals  which 
Kiie  under  the  action  of  the  acetate  of  copper,  present  a 
series  of  nervous  symptoms  extremely  well  marked :  such  as 
convulsive  movements,  succussions  resembling  tetanus,  general 
littsensibility,  and  paralysis  of  the  posterior  extremities:  2d, 

W^it -death  quickly  supervenes,  when  this  poison  is  introduced 
pmto  the  stomach,  and  more  especially  when  it  is  injected  into 
mt  veins :  3d,  lastly,  that  the  coats  of  the  stomach  and  diges- 
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tive  canal  are  scarcely  altered.  Are  not  these  facts  of  a  nature 
to  warrant  the  presumption,  that  this  salt,  being  absorbed,  is 
carried  into  the  torrent  of  the  circulation,  and  produces  death 
in  consequence  of  its  action  on  the  nervous  system  ?  1  confess, 
such  would  be  my  opinion,  if  one  could  be  warranted  to  draw 
conclusions  from  a  very  small  number  of  experiments.  It  is 
certain,  however,  that  death  is  not  the  immediate  result  of 
the  action  of  this  poison  on  the  digestive  canal,  as  M.  Drouard 
has  affirmed. 

Perhaps  the  lungs,  likewise,  may  receive  the  impression  of 
this  poisonous  substance :  certain  facts  render  this  opinion  at 
least  probable,  multiplied  experiments,  conducted  with  the 
greatest  precision,  can  alone  illustrate  this  important  point  of 
physiology. 

SYMPTOMS  OF  POISONING  BY  VERDEGRIS. 

OBSERVATION  Ist. 

On  the  4th  of  September,  1 772,  M.  Navier,  was  called 
upon  to  visit,  in  the  same  house,  nine  patients  poisoned  by 
verdegris. 

A  young  girl  of  eighteen,  had  eaten  a  cake  made  with 
melted  butter,  and  skimmed  with  an  instrument  of  copper, 
upon  which  the  fat  body  had  been  allowed  to  cool.  She  was 
made  to  drink  copiously,  twenty-four  hours  after  the  accident, 
water,  holding  in  solution  a  small  quantity  of  some  saline 
alkaline  substance.  She  took  afterwards  an  infusion  of  the 
pulp  of  cassia,  rendered  emetic,  and  the  principal  symptoms 
speedily  subsided.  This  girl  was  quickly  cured  by  the  use  of  a 
milk  diet. 

The  father,  mother,  three  young  children,  and  a  boy  of 
eighteen,  had  eaten  of  the  same  sweet-meat,  as  well  as  some 
broth  and  meat  coming  out  of  a  sauce-pan  that  had  been 
skimmed  with  the  same  skimmer,  and  which  had  probably 
not  been  cleaned.    Pains  of  the  bowels,  violent  and  frequent 
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vomitings,  followed  by  a  great  prostration  of  strength,  a  small 
and  tight  pulse,  and  considerable  head-aches :  such  were  the 
symptoms  which  declared  themselves.    A  slight  decoction  of 
linseed,  a  little  alkaline,  and  edulcorated  with  the  water  of 
marsh-mallows  and  the  syrup  of  poppies,  was  given  them. 
•  Some  hours  afterwards  a  very  slight  infusion  of  the  cassia 
fpulp,  but  greatly  sharpened,  was  given  ihem.    The  effect  of 
i  these  medicines  was  to  procure  abundant  evacuations  upwards 
:  and  downwards :  at  the  end  of  eight  days,  the  cure  was  com- 
Ipleted.    We  must,  however,  except  the  mother,  who,  being 
;naturally  subject  to  vomitings,  and  endued  with  a  nervous 
I  temperament,   was  more  exhausted  by  the  action  of  the 
fpoison,  and  fell  several  times  into  a  state  of  syncope.  She 
vwas  at  length  restored  by  persisting  a  long  time  in  a  milk 
adiet. 

The  two  other  persons  had  eaten  a  fricassee  of  pigeons 

i pared  with  the  soup,  coming  from  the  same  pot.    One  of 
tn,  between  thirty  and  forty  years  of  age,  of  a  strong  tem- 
ament,  experienced  considerable  vomitings ;  the  other, 
d  twenty  years,  did  not  feel  the  action  of  the  poison  till 
T  several  hours :  he  was,  however,  tormented  by  vomitings 
violent  pains  of  the  head :  shortly  after  an  intense  fever 
le  on,  and  he  fell  into  a  state  of  lethargy,  occasioned  by 
violence  of  the  vomitings,  and  by  a  state  of  plethora.  He 
3  twice  bled  in  the  arm,  and  once  in  the  foot ;  some  slightly 
aline  and  laxative  drinks  were  administered,  and  he  was 
tored  to  health  in  the  space  of  ten  or  twelve  days.    As  to 
first  of  these  persons,  he  was  treated  in  the  same  manner 
the  patients  above  described,  and  was  cured  in  three 
,'S.* 
OBSERVATION  2nd. 
M.  Morizot-Deslandes  was  called  in,  on  Monday,  the 
*  Op.  Citat.  torn.  1.  page  304,  et  sequent. 


I 


2id 

9th  of  July,  1781,  to  the  relief  of  the  Jacobin  Friars  of  the 
Rue  St.  Jacques,  who  were  reported  to  have  been  poisoned. 
The  patients,  to  the  number  of  one-and-twenty,  complained 
of  very  violent  and  painful  colics,  and  were  labouring  under 
fever.  In  all  of  them,  the  first  symptoms  were  severe  head- 
aches, accompanied  with  excessive  weakness  in  the  legs,  and 
in  the  whole  body ;  dull  pains  over  the  fore-part  of  the  thighs, 
and  in  some,  cramps  in  the  calves  of  the  legs.  Those,  who 
first  felt  the  action  of  the  poison,  had  experienced,  beside,  a 
severe  pain  of  the  stomach,  accompanied  with  great  anxiety 
of  the  praecordia,  which  is  peculiar  to  it,  and  a  trembling  of 
the  limbs. 

In  some,  the  symptoms  did  not  shew  themselves  till  the 
next  day.    M.  Morizot  was  informed  that  the  patients  had 
eaten,  for  their  Friday  and  Saturday's  dinner,  some  ray,  which^ 
had  been  cooked  in  a  copper  kettle;  that  the  cook,  after  hav-j 
ing  taken  out  a  part  of  the  water,  had  poured  vinegar  upon  v 
them  to  render  them  more  firm,  and  that  the  fish  had  remain-  n 
ed  in  this  state  for  sonje  time  in  the  sauce-pan,  away  from  the  ^ 
fire.  M.  Morizot  perceived  two  indications  to  be  attended  to;  |j 
to  weaken  the  force  of  the  poison,  and  to  drive  it  out  of  the 
body.    He  gave  at  first,  milk  diluted  with  four  parts  of  water, 
a  gummy  water,  weak  meat  broths,  with  emollient  glysters. 
After  four  or  five  days,  he  administered  gentle  evacuants,  such  ;( 
as  the  cassia  fistula,  and  manna  dissolved  in  whey,  and  after-  ' 
wards  senna.    The  whole  of  the  patients  were  cured  in  a  short 
time." 

It  is  added,  that  a  stranger,  who  had  dined  at  the  convent 
to  whom  an  emetic  had  been  given,  was  extremely  ill,  and 
was  not  yet  recovered  in  the  month  of  September.*  i 
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OBSERVATION  Srd.f 

On  the  3rd  of  July,  1778,  M.  Jeanroy,  one  of  the  most^ 

•  Drouard,  Op.  Citat.  page  34.  IP 
t  Memoires  de  la  Suci^t^  Royale  de  Medecine,  page  S15,  1778.  r 
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elebrated  practitioners  of  the  capital,  was  called  in  to  see  a 
lan  named  By,  and  his  wife,  fruit-sellers,  who  had  eaten 
oth  at  dinner  and  supper,  some  veal,  which  had  been  kept 
I  an  earthen  pot,  on  which  was  placed  a  copper  lid.  As 
aere  was  a  great  quantity  of  the  meat,  it  was  pressed  down 
y  the  lid,  and  became  impregnated  with  verdegris.    A  person 
iimed  Duval,  and  his  wife,  living  in  the  same  house,  had 
liewise  eaten  some  of  it  for  dinner  the  same  day.    The  first 
;ho  experienced  any  bad  symptoms,  was  the  above-mentioned 
i>uval.    On  the  Thursday  morning,  at  two  o'clock,  he  was 
voke  by  colics  at  the  stomach,  which  were  followed  by 
nmitings.    His  wife  a  few  hours  after,  complained  of  shoot- 
15  and  painful  colics.    The  repeated  use  of  milk,  and  muci- 
;i;inous  glysters  proved  sufficient  for  their  cure. 
IThe  man  named  By,  experienced  the  same  day,  about 
wen  o'clock  in  the  morning,  severe  pains  at  the  stomach, 
ftusea,  and  frequent  vomitings.    He  perceived  from  time  to 
KQc  alarming  colics,  followed  by  contractions  of  all  the  limbs. 
Id  accompanied  by  profuse  sweats.    His  wife  experienced 
;  same  symptoms,  with  the  exception  of  the  colics,  which 
rre  neither  so  violent  nor  so  frequent :  she  complained  much 
iiher  head.    The  pulse  of  both  of  them  was  small,  unequal, 
1  sometimes,  convulsive.    Mucilaginous  glysters,  and  milk, 
I  i  been  administered  to  them  as  to  the  two  first.  M.  Jeanroy 
ejected  to  the  continuation  of  the  milk ;  and  as  their  tongues 
ve  very  much  loaded,  and  there  could  be  no  hope  of  relief  but 
^clearing  the  stomach,  he  ordered  for  them  a  solution  of  emetic 
rrtar )  in  the  dose,  of  six  grains  to  a  pint  and  half  of  water, 
96  husband  took  two  grains,  and  the  wife  three.    This  method 
©cured  vomitings  of  a  greenish  bile,  with  lumps  of  coagu- 
ed  milk,  and  the  patients  then  experienced  a  decided  relief. 
Je  woman  felt  no  other  complaint  than  slight  pains  at  the 
Kiach,  and  the  husband  than  colics,  which  were  borne  for 
ke  days. 

■^fter  having  fulfilled  the  first  indication  by  the  emetic,  M. 
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Jeanroy  ordered  to  be  given  to  the  said  By  and  his  wife,  fo 
ordinary  drink,  a  strong  decoction  of  marsh-mallows  root 
beside  which  they  took  every  half  hour  two  spoonfuls  of  a 
mixture  made  with  six  ounces  of  oil  of  sweet  almonds,  tw 
ounces  of  syrup  of  marsh-mallows,  and  an  ounce  of  the  syruj 
of  diacodium;  every  two  hours  likewise  were  given  glyster 
made  with  linseed,  to  which  was  added  olive  oil:  in  th 
evening  a  theriac  bolus,  and  every  four  hours,  some  fat  brotl 
By  the  use  of  these  different  means,  the  patients  were  in 
short  time  out  of  danger. 

OBSERVATION  4th. 

N***,  a  working  jeweller,  aged  forty-four  years,  bein 
plunged  into  the  deepest  misery,  resolved  on  poisoning  him 
self;  and  on  the  23rd  of  June,  1812,  at  midnight,  he  swai 
lowed  about  four  drachms  of  verdegris,  diluted  with  a  sma 
quantity  of  water.  On  the  day  of  the  22nd  and  23rd,  N** 
had  taken  nothing  by  way  of  nourishment,  but  a  small  quautit 
of  sorrel  soup :  a  quarter  of  an  hour  after  taking  the  poisoi 
he  was  attacked  with  violent  colics,  abundant  vomitings,  an 
copious  alvine  evacuations ;  these  symptoms  still  continued  ; 
five  o'clock  in  the  morning,  when  he  was  received  into  tli 
Hotel-Dieu.  Gum  water  was  instantly  administered  to  hiii 
with  milk  and  emollient  glysters.  Three  hours  after  his  ac 
mission,  he  presented  the  following  spectacle :  the  counter 
ance  sorrowful  and  melancholy,  the  eyes  surrounded  by 
deep  black  circle,  the  tongue  moist,  the  mouth  clammy 
anorexia ;  spittings,  vomitings  of  verdegris  ;  thirst  very  intenst 
pulse  small  and  regular,  giving  ninety  pulsations  in  the  minutt 
(Same  treatment.)  At  half  past  two  fresh  vomitings  of  a  dee 
green  matter.  At  four  o'clock  icterus  declared  itself :  durin 
the  night  slight  cohcs ;  continuation  of  the  vomitings,  thre 
stools  which  brought  a  little  relief,  and  sleep.  The  next 
(second  day  from  the  accident,)  jaundice  very  intense,  express 
ed  himself  calm,  tongue  grayish,  mouth  clammy,  with  a  tasi 
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verdegris,  cessation  of  the  coppery  vomitings.  Abdomen 
,  acted,  and  very  little  sensible  to  pressure ;  pulse  regular, 
1  expanded;  heat  of  skin  natural ;  head  heavy,  slight  degree 
deafness.    (The  M'ater  of  Vichy  given  with  whey,  and  two 
lollient  glysters.)    The  patient  had  in  the  course  of  the  day 
in-  stools  of  a  grayish  substance.    The  26th  (third  day  of  the 
cident),  a  continuation  of  the  same  symptoms,  general  un- 
siness,  severe  thirst ;  the  urine  turbid,  of  a  deep  red  colour 
th  a  yellowish  sediment.  (The  same  treatment.)    The  27th 
)urth  day),  a  marked  diminution  of  all  the  symptoms,  return 
appetite,  general  debility.  (Continuation  of  the  same  means, 
up,  and  vermicelli.)    The  l6th  of  July,  the  icterus  was 
lirely  dispersed,  and  the  patient  was  in  a  state  of  conva- 
^cence.* 

OBSERVATION  5th. 

M.  Drouard  reports,  in  the  work  above  quoted,  page  39 1^ 
e  following  fact.  "  It  is  about  ten  years  since,  when  I 
began  to  apply  myself  to  the  study  of  medicine,  by  attend- 
ing to  that  of  pharmacy,  that  I  took,  through  ignorance, 
very  near  a  drachm  of  a  mixture  of  vprdegris,  honey,  and 

inegar,  improperly  named  Unguentum  jEgyptiacum.  I 
liad  just  been  taking  a  copious  breakfast.  A  quarter  of  an 
hour  after,  I  had  coppery  eructations,  and  a  continual 
spitting ;  which  made  evident  the  poisoning.  An  oily 
draught  was  administered  to  me,  and  I  was  made  to  drink 
inilk  :  two  or  three  hours  afterwards,  I  felt  a  great  pain  of 
the  head,  with  thirst,  and  tolerably  severe  gripes ;  my  belly 
swelled  so  rapidly  that  I  was  obliged  to  loosen  the  waist- 
band of  my  breeches  :  copious  evacuations  succeeded.  A 
physician,  who  was  called  in,  recommended  mucilaginous 
drinks,  and  emollient  glysters.     The  stools  continued  in 

mall  quantity,  with  tenesmus,  and  loss  of  strength :  they 

'  Observation  communicated  by  M.  Picquct  de  la  Houssiett^,  M.  D. 
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*'  did  not  cease  till  near  the  eighth  day,  when  my  convalescenc 
commenced.    After  this  accident,  I  preserved  such  a 
*'  aversion  to  copper  for  a  long  time,  that  the  smell  of  thi 
"  metal  was  sufficient  to  produce  nausea." 

OBSERVATION  6th. 

Having  been  called  upon  to  visit  M.  Dubroc,  an  old  magi' 
trate  of  Bayonne,  I  found  him  in  his  bed,  with  a  continui 
vomiting,  cramps  of  the  extremities,  convulsive  motions  an 
cruel  pains  of  the  abdomen :  his  wife  and  two  maid-servani 
were  attacked  in  the  same  manner,  only  that  the  symptoms  i 
these  last  were  not  so  complicated  as  they  were  in  the  perso 
of  M.  Dubroc. 

This  induced  me  to  decide,  that  this  vomiting  had  been  oc 
casioned  by  something  extraordinary.  In  fact,  after  a  fc 
questions,  I  learned  that  they  had  been  eating  eggs,  with  sorn 
and  butter,  which  had  been  prepared  in  a  copper  vessel,  whic 
I  saw,  and  which  was  full  of  verdegris. 

Having  no  longer  any  doubt  but  that  it  must  be  the  acid  c 
the  sorrel  which  had  divided  a  part  of  the  copper,  and  that  th 
symptoms  proceeded  from  this  metal,  which  was  irritating  an 
corroding  the  coats  of  the  stomach,  and  finding  myself  at  th 
critical  moment,  destitute  of  resources,  I  resolved  on  givin 
M.  Dubroc  a  full  glass  of  vinegar ;  and  to  his  wife,  in  whor 
the  symptoms  were  less  serious,  half  a  glass. 

Half  an  hour  after  they  had  taken  the  vinegar,  the.  patient 
told  me  that  they  had  felt  in  their  stomach,  a  kind  of  efferve.^ 
cence  very  considerable ;  vomiting  came  on  shortly  after,  an 
the  symptoms  were  relieved.  I  gave  afterwards  a  great  deal  c 
oil  and  emollient  decoctions  in  glysters.  One  of  the  servant 
girls,  who  had  not  taken  the  vinegar,  well  nigh  lost  her  lift 
notwithstanding  the  chicken  broth,  emollients,  theriaca,  &c. 

*  Journal  de  Medecine,  Chirurgie,  Fhannacie,  torn.  vi.  Observation  «l 
M.  Fabas,  p.  552. 
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OBSERVATION  7th. 

Professor  Dupuytren  relates,  that  a  whole  family  were  poi- 
soned by  eating  lobsters,  which  had  been  cooked,  and  after- 
^vards  remained  in  a  copper  kettle,  into  which  had  been  poured 
the  vinegar,  with  which  it  is  the  custom  in  some  places  to 
season  them.  Three  persons,  advanced  in  years,  died  from 
he  consequences  of  this  poisoning.    The  others  survived.* 

OBSERVATION  8th. 

Two  men  having  eaten  of  a  ragout  prepared  in  a  copper 
essel,  which  had  been  neglected  to  be  tinned,  died  poisoned, 
fter  having  experienced,  for  the  space  of  about  an  hour, 
iolent  cardialgia,  to  which  succeeded  horrible  vomitings  and 
continual  tenesmus.  On  opening  the  bodies,  the  alimentary 
anal  was  found  distended  with  a  great  quantity  of  gas,  cor- 
ded in  several  places,  principally  in  the  small  intestines. 
The  pylorus  and  the  duodenum  were  attacked  with  gangrene : 
le  rectum  was  pierced  through  in  two  points ;  the  oesophagus 
nd  pharynx  appeared  in  their  natural  state.f 

OBSERVATION  9th. 

The  child  of  a  painter,  having  swallowed  some  verdegriis, 
ied.  On  opening  its  body,  the  stomach  was  found  inflamed, 
nd  very  much  thickened  in  its  substance,  especially  towards 
16  pylorus,  which  was  swelled  to  that  degree,  that  its  orifice 
as  nearly  obliterated.  The  small  intestines  were  inflamed 
iroughout  their  whole  extent,  and  gangrenous  in  several 
laces,  and  even  perforated,  so  that  a  part  of  the  greenish 
quor  contained  in  the  intestines  was  eff'used  into  the  abdo- 
anal  cavity ;  the  great  intestines  were  distended  beyond  mea- 

*  Drouard,  Op.  Cit.  p.  74. 

t  Observation  8ur  les  Effets  des  Vapeurs  Mephitiques  dans  I'Homme,  par 
ortal,  1787,  pag,  436. 
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sure  in  some  places,  and  very  much  drawn  togetlier  in  other3 : 
but  the  rectum  was  ulcerated  throughout  its  whole  internal 
surface,  and  perforated  in  several  places.* 

337.  The  symptoms  of  poisoning  from  verdegris  may  be 
reduced  to  the  following. 

An  acrid,  styptic,  coppery  taste  in  the  mouth ;  parched  and 
dry  tongue ;  a  sense  of  strangulation  in  the  throat ;  coppery 
eructations,  continual  spitting,  nausea,  copious  vomitings,  or 
vain  efforts  to  vomit :  shooting  pains  in  the  stomach,  which 
are  often  very  severe ;  horrible  gripes ;  very  frequent  alvine 
evacuations,  sometimes  bloody  and  blackish,  with  tenesmus 
and  debility  :  the  abdomen  puffed  up,  and  painful ;  the  pulse 
small,  irregular,  tight  and  frequent ;  syncope ;  heat  of  skin ; 
ardent  thirst ;  difficulty  of  breathing,  anxiety  of  the  praecordia, 
cold  sweats,  scanty  urine ;  violent  head-ache,  vertigoes,  faint- 
ness,  weakness  in  the  limbs,  cramps,  convulsions,  and  lastly, 
death. 

It  is  rare  that  all  these  symptoms  occur  in  the  same  indivi- 
dual :  in  general,  the  vomitings  and  the  colics,  are  the  most 
constant.  It  sometimes  happens  that  Gangrene  seizes  on  the 
intestines :  this  state,  always  fatal,  is  announced  by  the  sudden 
cessation  of  the  pain  ;  by  the  smallness,  and  excessive  weakness 
of  the  pulse,  which  is  almost  imperceptible  ;  by  singultus  more 
or  less  frequent,  and  by  cold  sweats. 

LESIONS  OF  TEXTURE  PRODUCED  BY  VER- 
DEGRIS. 

338.  The  seat  of  these  lesions  is  principally  the  digestive 
canal.  When  death  takes  place  a  few  hours  after  taking  the 
poison,  the  mucous  lining  of  the  stomach  and  intestines  is 
found  to  be  inflamed  and  gangrenous.  Sometimes  the  inflam- 
mation is  communicated  to  all  the  coats  of  these  viscera,  and 

*  Observation  sur  les  Effets  des  Vapeurs  Mephitiques  dans  rHomme,  par 
Portal,  17U7,  pag.  439. 
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sloughs  are  formed,  which  are  quickly  detached,  and  leave 
openings,  through  which  their  contents  pass  out  and  are 
eflfused  into  the  cavity  of  the  abdomen. 

The  Observations  7  and  8,  reported  by  M.  Portal,  furnish 
,  instances  of  such  perforations  as  we  have  been  speaking  of. 
'M.  Laporte,  a  surgeon  of  Paris,  ha"  known  a  man  to  be 
skilled  in  the  course  of  a  few  hours,  by  a  little  ball  of  wax 
JJoaded  with  verdegris,  which  he  inadvertently  swallowed:  in 
^his  stomach  was  seen  a  very  considerable  slough.* 

i  •  ■ 

j 

APPLICATION  OF  ALL  THAT  HAS  BEEN  SAID 
TO  THE  DIFFERENT  CASES  OF  POISONING 
BY  VERDEGRIS. 

FIRST  CASE. 

i'.e  Patient  is  living:  the  rest  of  the  Poison  can  be  exa- 
mined. 
359.  A.  If  the  substance  to  be  examined  be  in  a  solid 
m,  and  of  a  bluish-green  colour,  a  small  quantity  of  it 
•uld  be  put  into  an  earthen  crucible,  which  should  be  heated 
redness.    If,  by  the  action  of  heat,  this  substance  becomes 
lomposed,  grows  black,  and  furnishes,  in  the  space  of  a 
r  minutes,  metallic  copper,  it  may  be  presumed,  that  it  con- 
s  of  verdegris,  the  certainty  of  which  may  be  acquired  by 
following  means :   1st.  The  concentrated  sulphuric  acid 
ired  on  a  portion  of  this  powder,  will  set  at  liberty  vapours 
acetic  acid,  which  may  be  known  by  their  smell.  2nd. 
iling  distilled  water  will  only  partially  dissolve  it,  and  the 
ition,  which  is  of  a  blue  colour  inclining  to  green,  -will  give 
lown  precipitate  to  the  prussiate  of  potash,  a  clear  blue  to 
ammonia  (this  precipitate  will  re-dissolve  entirely  in  an 
ess  of  alkali),  a  blackish  brown  to  the  sulphurated  hydro- 
Encyclop^die  metliodique.  Medecinc,  torn,  v,  Ire,  Partie,  page  247, 
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gen,  hydro-sulphurated  water,  or  the  hydro-sulphuret  of  pot- 
ash ;  lastly,  phosphorus  and  iron,  being  plunged  into  this  solu- 
tion, will  be  covered  with  a  coat  of  metallic  copper.  (Vide 
§  310,  et  seq.  Chemical  History  of  Verdegris.) 

B.  If  the  verdegris  be  solid,  and  adhering  to  vessels  of 
copper  not  tinned,  or  badly  tinned,  we  should  begin  by  scraping 
such  parts  of  the  utensils  as  present  green  points,  and  collect- 
ing the  powder ;  which  should  be  examined  by  the  means  we 
have  just  pointed  out.  If  the  quantity  to  be  examined  be  very 
inconsiderable,  it  should  be  brought  into  contact  with  sulphuric 
acid  and  boiling  water,  313,  et  seq.)  and  the  character  fur- 
nished by  calcination  may  be  neglected.  In  fact,  these  two 
re-agents  are  suiSicient  to  demonstrate  the  presence  of  t 
acetic  acid  and  of  the  oxyde  of  copper. 

The  inconvenience  which  would  attend  the  calcination  of  so 
small  a  quantity  of  matter,  arises  from  the  difficulty  of  sepa- 
rating a  sufficient  quantity  of  copper  to  render  it  visible,  and 
more  especially  from  the  impossibility  there  would  be  of  de- 
ciding on  the  existence  of  the  acetic  acid. 

G.  It  may  happen  that  the  copper  vessels,  so  scraped,  fur«» 
nish  a  greenish  powder,  insoluble  in  water,  and  which  dissolve 
with  effervescence  in  sulphuric  acid,  without  disengaging  any 
acetic  acid.  This  phenomenon  ought  necessarily  to  take  place 
wjienever  the  powder  examined  consists  of  natural  verdegris' 
(carbonate  of  copper).  In  these  cases,  which  are  not  uncom- 
mon, it  will  be  necessary  to  bring  a  portion  of  it  in  contact 
with  the  acetic  acid,  concentrated,  and  at  the  ordinary  tempe-« 
rature,  which  will  quickly  dissolve  it,  and  furnish  the  acetate  of 
copper  of  a  greenish  blue  colour,  the  properties  of  which  av- 
very  striking,  and  easy  to  ascertain  with  certainty  (^313 
Another  portion  ought  to  be  calcined  with  charcoal  in 
earthen  crucible,  in  order  to  obtain  metallic  copper. 

D.  If  the  verdegris  has  been  diluted  with  cold  water, 
substance  on  which  the  practitioner  has  to  act,  will  be  parti 
iu  a  liquid,  and  paitly  in  a  solid  form.    The  liquid  porti 
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which  will  be  of  a  bluish  colour,  will  be  turbid ;  it  will  con- 
tain acetate  and  sub-acetate  of  copper  ;  it  must  be  decanted, 
and  treated  by  the  prussiate  of  potash,  ammonia,  and  other 
tests  which  we  have  directed  ^  310  et  sequent.    The  undis- 
,  solved  portion,  which  will  be  of  a  colour  more  or  less  dark, 
:  must  be  dried  and  calcined  with  charcoal.    If  metallic  copper 
:  be  by  these  means  obtained,  and  the  fluid  portion  beside  shall 
fhave  exhibited  the  same  phenomena  as  the  solution  of  the 
i  acetate  of  copper,  it  may  be  decided  that  the  substance  exa- 
p  mined  is  verdegris. 

E.  In  such  cases  where  the  fluid,  by  reason  of  its  mixture 
vmth  wines,  broth,  &c.  may  furnish  with  the  tests,  precipitates 
«which  are  of  a  diffierent  colour  to  those  furnished  by  the  solu- 
ption  of  verdegris,  it  will  be  necessary  to  have  recourse  to  eva- 

oration.  If  the  dried  mass  should  give  out  with  the  sulphuric 
acid,  vapours  of  acetic  acid,  and  by  calcination  with  charcoal 
jt  t  should  furnish  metallic  copper,  it  may  be  decided,  that  it 
:ontains  acetate  of  copper.  In  case  the  sulphuric  acid  should 
lot  disengage  any  vapours,  the  calcination  alone  would  be  suf- 
icient  to  determine  that  the  liquor  contained  a  preparation  of 
opper. 

In  these  kinds  of  investigations,  we  should  always  keep  in 
iiind,  that  the  solution  of  verdegris  in  water  is  of  a  blue  colour 
hilst  free  from  mixture ;  but  that  it  may  present  different 
olours  according  to  the  nature  of  the  fluids  with  which  it  is 
^mbined. 

F.  If  the  acetate  of  copper  forms  part  of  an  ointment  or 
iiy  other  fat  substance,  a  part  of  the  mixture  must  be  calcined 

order  to  obtain  the  metallic  copper,  and  the  rest  submitted 
the  action  of  boiling  water :  if  the  solution  obtained  pos- 
>3ses  the  properties  of  acetate  of  copper,  (§  313  et  seq.)  it  is 
ident  that  this  salt  forms  part  of  the  composition  of  the  fat 
dy.    If  the  water  should  be  colourless  and  not  contain  a 
rticle  of  the  coppery  salt,  whilst  however  by  calcination,  the 
MXture  furnishes  metallic  copper,  we  may  presume  that  this 


226 


metal  does  exist  in  it  in  the  state  of  oxyde  or  carbonate  of 
copper  (natural  verdegris).  In  this  case  the  practitioner,  with- 
out seeking  to  decide  upon  the  nature  of  the  preparation  of 
copper,  ought  to  pronounce,  that  it  does  exist  in  the  composi- 
tion, and  consequently  is  capable  of  being  the  cause  of  the 
symptoms  which  have  made  their  appearance.  It  would  not^ 
.  however,  be  difficult  to  investigate  whether  it  were  the  oxyde 
or  carbonate  of  copper,  which  forms  part  of  this  poisonous 
preparation  (§  300,  and  301). 

SECOND  CASE. 

The  Patient  is  living :  the  whole  of  the  Poison  has  been 
swallowed :  the  Matter  vomited  may  be  examined. 

340.  Of  all  the  poisonous  substances  we  have  hitherto  exjC 
mined,  there  is  none  which  imparts  a  colour  to  the  matte 
vomited  in  so  striking  a  manner,  as  the  verdegris  and  other 
salts  of  copper.    But,  in  truth,  these  colours  are  not  always 
the  same ;  they  are  most  commonly  blue,  the  shades  of  which 
are  various ;  sometimes  they  are  green,  yellow,  &c.;  differen- 
ces which  depend  upon  the  different  liquids  and  solids  wii 
which  the  verdegris  has  chanced  to  be  mixed  in  the  stomach 
The  circumstance  then  of  the  colour  ought  not  to  be  regarde 
as  a  characteristic  of  the  first  importance  in  recognizing  sal 
of  copper  in  the  matter  vomited.    In  fact,  how  often  has  io 
happened  that  persons  poisoned  by  the  nitric  acid  have  thrown 
up  inatter  extremely  green,  the  colouring  of  which  has  bet  ii 
attributed  at  first  sight  to  verdegris,  but  which  did  not  contaii 
an  atom  of  it.    I  have  already  witnessed  two  different  cases  ol 
schirrus  of  the  pylorus,  in  which  the  matter  vomited  was  of  ; 
bluish-green  colour,  in  every  respect  similar  to  what  the  am 
mals  poisoned  by  verdegris  generally  throw  up  ;  it  has  nevt 
theless  been  impossible  to  discover  the  smallest  trace  of  CT 
coppery  salt.    M.  Guersent  mentions  his  having  opened  dl 
body  of  a  patient,  who  had  died  of  some  organic  affection 
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the  stomach ;  in  whom,  the  liquids  contained  in  that  organ, 
presented  a  blue  colour,  analogous  to  that  furnished  by  the 
I  prussiates  with  the  salts  of  iron,  without  however  containing 
.  any  metallic  substances  (  Dictionnaire  des  Sciences  medicales, 
torn.  vii.  pag.  564).    These  facts  are  sufficient  to  make  the 
juridical  physician  perceive  the  errors  he  might  commit,  if  he 
attached  a  greater  degree  of  importance  to  the  colour  of  the 
1  matters  vomited,  than  they  deserve. 

A.  If  the  matter  vomited  be  liquid  and  transparent,  its 
colour  must  be  observed,  and  it  must  be  treated  by  the  tests 
proper  for  discovering  the  particles  of  verdegris ;  such  as  the 
jprussiateof  potash,  arsenite  of  potash,  hydro-sulphurated  water, 
Ithe  hydro-sulphurets,  phosphorus,  iron,  and  ammonia.  If  the 
fprecipitates  obtained  be  of  such  a  nature  as  to  excite  a  suspi- 
ccion  of  this  species  of  poison  (§315),  the  whole  should  be 
pcvaporated  to  dryness  in  a  capsule  of  porcelain,  and  all  the 
Dfiolid  portion  should  be  detached,  in  order  to  calcine  it  in  a 
crucible,  and  to  obtain  the  metallic  copper.  It  is  clear  that 
by  the  action  of  heat,  all  the  vegetable  and  animal  principles, 
which  can  form  a  part  of  the  liquor  vomited,  will  be  decom- 
posed and  converted  into  several  volatile  productions,  and  into 
harcoal ;  this  combustible  body  will  decompose  the  oxyde  of 
copper,  and  reduce  it  to  its  metallic  state.  It  is  not  uncom- 
on  to  see  the  iron  remain  several  hours,  and  even  several 
ays,  before  precipitating  the  metallic  copper  from  the  solu- 
ons  of  verdegris  when  mixed  with  animal  matters.  Phos- 
•horus  constantly  produces  this  precipitation  in  a  much  shorter 
ace  of  time. 

If  the  fluids  vomited  be  too  much  diluted,  and  should  not 
furnish  any  distinct  precipitate  with  the  tests,  it  will  be  neces^ 
ary  to  concentrate  them  by  evaporation,  and  afterwards  to 
ake  the  experiments  which  we  have  just  pointed  out. 
It  may  happen,  that  certain  liquids  vomited,  which  consist 
several  fluids  both  animal  and  vegetable,  and  of  verdegris,  do 
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not  furnish  any  precipitate  with  the  re-agents  of  which  we 
have  just  spoken ;  or  that  the  precipitates,  which  they  do  furnish, 
are  of  a  colour  different  from  that  which  they  would  have 
presented  if  the  experiments  had  been  instituted  upon  the 
acetate  of  copper  without  any  mixture  :  this  phenomenon  very 
frequently  occurs  when  the  ammonia  is  employed  to  discover 
verdegris  in  animal  fluids  which  contain  wine  326).  In  this 
case  we  must  adhere  to  the  character  fi\rnished  by  calcination, 
and  not  decide  that  poisoning  has  taken  place  by  a  preparation 
of  copper  until  we  have  obtained  the  metallic  copper. 

B.  If  the  matter  vomited  be  at  the  same  time  both  solid 
and  liquid,  it  must  be  passed  through  a  piece  of  fine  linen,  and 
the  liquid  portion  acted  upon  in  the  manner  we  have  just 
pointed  out.  If  the  poison  cannot  there  be  discovered,  the 
solid  portions  are  to  be  dried  at  a  temperature  not  much  ele- 
vated, and  to  be  treated  by  boiling  distilled  water,  in  order  to 
dissolve  the  acetate  of  copper  with  which  these  substances 
may  be  mixed  ;  this  solution  should  be  examined  in  the  man- 
ner we  have  pointed  out  in  treating  of  the  Jirst  case:  if  it  does 
not  furnish  a  particle  of  copper,  all  the  parts,  which  the  boiling 
water  has  not  dissolved,  must  be  calcined  in  an  earthen  cru- 
cible ;  and  if  metallic  copper  be  obtained,  it  may  be  decided 
that  poisoning  has  taken  place  by  a  preparation  of  copper. 

It  is  sometimes  difficult  to  perceive  the  metal  which  isi 
dispersed  in  small  quantity  amongst  an  infinity  of  molecules  of 
charcoal,  proceeding  from  the  decomposition  of  animal  sub- 
stances; in  this  case  the  product  of  the  calcination  must  bet 
put  into  water:  in  a  short  time  the  copper,  being  endued) 
with  a  specific  gravity  much  more  considerable  than  that  off 
the  charcoal,  subsides,  whilst  the  black  particles  remain  sus- 
pended. 

It  would  be  still  better,  in  a  similar  case,  to  pour  upom 
the  product  of  the  calcination  nitric  acid,  at  25° ;  which  would  ( 
convert  the  copper  into  the  blue  nitrate  of  copper:  thia  j 
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kshould  be  filtered,  and  it  will  be  easily  recognized  by  the  pror 
iceediugs  which  we  shall  point  out  hereafter,  when  treating  of 
kthe  nitrate  of  copper. 

THIRD  CASE. 

The  Patient  is  living :  the  whole  of  the  Poison  has  been 
swallowed;  the  Vomitings  cannot  be  procured. 

341.  Chemistry  cannot  in  any  way  throw  a  light  on  this 
diiiicult  and  embarrassing  case. 

FOURTH  CASE. 

The  Patient  is  dead. 

342.  The  details  which  we  have  just  gone  into  in  the 
explanation  of  the  first  and  second  case,  render  it  necessary 
yx>  point  out  afresh  the  experiments  which  should  be  made 
p  order  to  discover  the  most  minute  quantity  of  verdegris, 
hen  mixed  and  combined  with  the  liquids  or  the  solids. 

The  mode  of  analysis  is  precisely  the  same  as  that  which 
e  have  just  recommended  for  the  matters  vomited. 
It  must  however  be  remarked  that,  in  certain  cases  no  ves- 
|ige  of  the  poison  is  found  in  these  substances,  having  been 
pelled  almost  entirely  during  life :  in  that  case  the  lesions  of 
xture  must  be  noted,  the  mucous  membrane  of  the  stomach 
id  of  the  intestines  must  be  scraped  off,  dried,  and  sub- 
itted  to  the  action  of  a  strong  heat  in  a  crucible,    I  have 
wice  obtained  metallic  copper,  by  calcining  in  this  manner  a 
rtion  of  the  membranes  of  the  stomach  of  two  dogs  that 
I  had  poisoned  with  verdegris.    This  effect  particularly  takes 
ce  when  the  mucous  membrane  is  of  a  bluish  colour,  hard, 
d  strongly  adhering  to  the  substance  of  the  stomach. 

PREATMENT  OF  POISONING  BY  VERDEGRIS. 

343.  Does  there  exist  any  antidote  to  verdegris  f 
Navier,  in  his  work  on  counter-poisons,  extols  the  liydro- 
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genated  sidphurets  of  potash,  of  lime,  and  of  iron,  as  sub-> 
stances  which  ought  to  decompose  the  verdegris,  and  to  trans- 
form it  into  an  insoluble  sulphuret  of  copper.    M.  Drouard, 
has  tried  some  experiments,  the  results  of  which  destroy  the 
assertion  of  Navier.  | 
These  sulphurets,  which  are  of  themselves  too  irritating,  | 
"  add  to  the  dangers  which  we  want  to  combat ;  and  although 
they  actually  produce  the  decomposition  expected  from 
them,  the  precipitate  still  preserves  enough  of  poisonous 
**  properties  to  produce  the  most  serious  accidents,  and  even 
"  death."* 

Experiment  1.  M.  Drouard  injected  into  the  stomach  of 
a  tolerably  strong  dog,  who  had  just  swallowed  fifteen  grains 
of  verdegris,  four  ounces  of  a  solution  of  the  sulphuret  of 
potash.  A  quarter  of  an  hour  after,  the  animal  made  some 
efforts  to  vomit,  and  threw  up  some  brownish  mucosites^ 
He  died  thirty  hours  after.  The  mucous  membrane  of  thd 
stomach  was  violently  inflamed  in  some  points,  and  almost 
gangrenous  in  others. 

Experiment  2.  The  same  dose  of  the  sulphuret  of  potash 
was  injected  into  the  stomach  of  a  dog,  who  had  been  made 
to  take  a  few  moments  before,  the  same  quantity  of  verdegris 
mixed  with  aliments :  this  animal  likewise  made  efforts  tc 
vomit;  he  evacuated  a  liquid  matter,  black,  and  mixed  with  [ 
green  :  he  died  thirty-four  hours  after  taking  the  poison.  Ol' 
opening  the  body,  they  found  the  stomach  and  duodenum  in-i 
flamed  ;  the  small  intestines  presented  some  ecchymoses. 

Experiment  3.    Fifteen  grains  of  verdegris  were  treatec  : 
with  water ;  the  fluid  resulting  from  it  mixed  with  a  solutioi 
of  sulphuret  of  potash,  was  injected  into  the  stomach  of  i 
tolerably  strong  dog.    The  same  efforts  to  vomit,  and  deati  i 
in  the  same  interval  of  time. 

Experiment  4.    The  other  hydrogenated  sulphurets  fui 
iiished  similar  results.  I 

•  Drouard,  Op.  cit.  p.  60.  -t  ■ 
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544.  The  saline  alkalies  and  earths  cannot  either  be  con- 
<  sidered  as  means  capable  of  neutralizing  the  action  of  verde- 
;  gris  on  the  animal  economy.  They  possess  indeed,  the  power 
0  of  decomposing  the  salt ;  but  the  oxyde  of  copper,  which  pro- 
:  ceeds  from  this  decomposition,  is  endued  with  the  most  ener- 
jgetic  deleterious  properties.  All  the  animals  to  which  I  have 
J  given  these  alkalies  mixed  with  verdegris,  have  died  in  a  very 
sishort  space  of  time. 

345.  The  infusion  of  nutgalls,  recommended  by  M.  Chan- 
it  sarel  in  this  species  of  poisoning,  does  not  present  sufficient 
nadvantages  to  merit  the  title  of  an  antidote. 

346.  Of  all  the  substances  proposed  up  to  the  present  day, 
kas  antidotes  to  verdegris,  there  is  none  so  efficacious  as  sugar. 
M.  Marcelin  Duval,  after  having  collected  several  facts,  con- 
acludes  that  sugar  and  its  preparations  are  specifics  against 
werdegris."  We  shall  relate  the  principal  cases  which  have 
■induced  him  to  draw  this  conclusion. 

Ist.  M.  Gallet,  ex-apothecary  in  chief  to  the  forces,  was 
upoisoned  by  verdegris  ;  he  had  vomitings,  colics,  and  other 
ilalarming  symptoms.  Sugared  water  and  solid  sugar  taken  in 
fgreat  quantity  put  an  end  to  the  symptoms.  The  next  day  he 
ihad  two  and  twenty  stools,  and  was  completely  cured. 

2nd.  M.  Duval  introduced  into  the  stomach  of  a  dog,  by 
nmeans  of  an  elastic  gum  catheter,  a  solution  of  four  drachms 
I  of  the  oxyde  of  copper  in  the  acetic  acid.  A  few  moments 
i-after,  he  injected  four  ounces  of  Avater  saturated  with  sugar. 

He  repeated  it  every  half  hour,  and  employed  likewise  twelve 
^ounces  of  common  syrup  :  the  animal  experienced  cold  shiver- 
lings,  and  some  convulsive  movements.  The  last  injection 
»was  followed  by  a  perfect  calm;  he  fell  asleep,  and  ex- 
ihibited  no  sign  of  inconvenience  afterwards. 

3rd.  D***,  a  gunner  of  the  marine  artillery,  had  committed 
»some  fault,,  which  induced  him  to  prefer  suicide  to  thepunish- 
^ment  whi£h  the  law  reserved  for  him.    The  5th  ventose  of 

the  year  12,  at  four  o'clock  in  the  afternoon,  he  swallowed  at 
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one  efFort  an  ounce  and  a  half  of  the  acetous  o'xyde  of  copper, 
in  four  ounces  of  water.  A  few  moments  after,  he  felt  a 
sharp  and  excruciating  pain  in  the  epigastric  region.  He  was 
extremely  agitated,  and  obstinately  refused  every  assistance. 
His  officers  had  him  conveyed  to  the  principal  hospital :  D*** 
was  delirious,  had  faintings  and  convulsions.  The  limbs 
and  the  body  became  stifif,  the  jaws  were  locked :  every  thing 
announced  the  most  imminent  danger.  M.  Duret,  gave  him 
a  glass  of  sugared  water.  Vomitings  succeeded.  The  matter 
vomited  was  saturated  with  verdegris.  The  same  drink  was 
continued  under  the  form  of  a  syrup,  so  as  not  to  overload 
the  stomach.  An  hour  had  scarcely  elapsed  since  the  begin- 
ning of  this  treatment  when  the  scene  was  altogether  changed. 
All  the  spectators,  who  despaired  of  the  life  of  this  young 
man,  perceived  the  most  alarming  symptoms  by  degrees  dis- 
appear. Three  hours  afterwards  he  only  complained  of  an 
ardent  thirst^  of  a  certain  difficulty  in  deglutition,  and  of  some 
gripes :  the  pulse  unfolded  itself.  The  same  drink  during 
the  night.  The  next  day,  symptoms  of  angiotenic  fever,  the 
pulse  frequent  and  hard ;  painful  tension  of  the  abdomen, 
obstinate  constipation.  The  prescriptions  of  the  day  were 
the  same,  sugared  drink,  and  emollient  glysters.  The  day 
after,  a  slight  inflation  of  the  belly,  cephalalgia,  sore  throat, 
hardness  of  pulse,  heat  of  skin.  In  the  prescriptions  of  the 
evening  was  added  a  bleeding.  The  third  day  a  cessation  of 
the  symptoms.  A  general  relaxation  took  place,  sweats, 
stools,  and  copious  urine.  The  convalescence  was  short  and 
fortunate. 

4th.  the  21st  Frimare,  year  12,  at  the  officers'  mess  of  the 
schooner.  La  Fine,  was  served  up  a  rice  pottage,  which  had 
been  made  in  a  saucepan  of  copper  badly  tlnn'd,  and  left  in 
it  for  several  hours.  Shortly  after,  two  officers  complained  of 
rending  pains  at  the  pit  of  the  stomach,  of  gripings  in  the 
bowels,  and  had  violent  vomitings;  symptoms  which  dis- 
appeared by  the  use  of  sugar  and  sugared  water.  The  surgeon 
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md  the  purser  experienced  dreadful  colics.  They  drank 
yi  up,  and  were  not  long  before  they  experienced  a  perfect 
aim.    They  had  a  great  number  of  stools.* 

347.  It  has  appeared  to  me  useful  to  try  some  experiments 
n  order  to  determine  whether  the  advantages  obtained  by 
ugared  water  depended  on  the  sugar,  or  on  the  liquid  which 
ontained  it. 

Experiment  1st.  I  gave  to  a  great  dog  fifteen  grains  of 
erdeter,  pulverized,  and  incorporated  with  the  crumb  of 
read ;  two  minutes  after,  I  made  him  take  two  ounces  of 
Khite  sugar  in  powder :  at  the  expiration  of  a  quarter  of  an 
lOur,  the  animal  uttered  plaintive  cries,  which  immediately 
eased,  but  which  recommenced  at  the  end  of  eight  minutes ; 
-veral  hours  afterwards  the  animal  appeared  strong  and  in 
cod  health.  The  next  day  he  appeared  very  lively  and  ex- 
emely  active,  and  made  his  escape  without  any  person  being 
ible  to  catch  him. 

Experiment  2nd.  I  caused  another  tolerably  strong  dog, 
D  swallow  twelve  grains  of  pulverized  verdeter,  immediately 
erwards  I  gave  him  two  ounces  of  raw  sugar ;  at  the  end 
f  ten  minutes  came  on  vomitings  of  mucosities  in  no  great 
antity,  of  a  green  and  whitish  appearance,  accompanied  with 
laintive  cries ;  shortly  after,  fresh  vomitings  of  a  greenish 
tter,  convulsive  movements  of  all  the  muscles,  violent 
rtings,  greenish  stools,  great  efforts  to  vomit,  but  without 
ccess.  Four  and  twenty  hours  afterwards  the  animal  was 
1  very  good  health,  and  had  made  his  escape  as  the  other  had 
ne. 

Experiment  3rd.  I  gave  another  dog  two  ounces  of  liver 
)  eat,  into  which  I  had  inserted  five  and  twenty  grains  of 
lerdegris,  perfectly  pulverized;   immediately  afterwards,  I 
bade  him  take  six  ounces  of  coarse  sugar  in  powder.  During 
m  two  first  hours  the  animal  shewed  no  sign  of  pain,  but  all 


•  Marcelin  DuvaJ,  Op.  Cit.  page  33. 
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at  once  he  was  seized  with  vomitings  of  a  green  matter  m 
tolerable  abundance^  and  thrown  up  without  effort;  these 
vomitings  ceased  in  tlie  course  of  ten  minutes :  the  animal  lay 
down,  had  two  stools,  and  the  next  morning  was  nearly 
restored :  two  days  afterwards,  I  began  to  feed  him  with  milk  ; 
he  was  perfectly  cured  in  the  space  of  six  days. 

Experiment  4th.  A  fourth  dog  of  middling  size,  and 
already  weakened  by  a  former  experiment,  took  fifteen  grains 
of  verdeter ;  immediately  afterwards  I  obliged  him  to  swallow 
two  ounces  of  coarse  sugar  in  powder :  vomitings  of  yellow- 
ish matter  with  plaintive  cries  ;  and  at  the  end  of  twenty 
minutes,  fresh  vomitings  of  a  thick  matter  of  the  colour  of 
verdeter,  next  morning  the  animal  was  in  good  health. 

It  is  evident  that  in  all  the  experiments  I  have  just  reported, 
the  solid  sugar*  prevented  the  death  of  the  animals  that  had 
taken  verdegris,  since  ten  or  twelve  grains  of  this  substance 
are  sufficient  to  kill  them. 

The  following  fact  confirms  the  results  of  the  preceding  ex- 
periments. P***  was  attacked,  without  any  known  cause, 
•with  severe  gripes,  coppery  eructations,  and  vomitings  of  green- 
ish matter.  He  believed  himself  to  be  poisoned  by  verdegris, 
and  swallowed  half  a  pound  of  solid  sugar  :  all  the  symptoms 
disappeared  as  by  enchantment :  an  attentive  examination  of 
the  different  instruments  of  copper  employed,  soon  brought  to 
light  the  cause  of,  the  symptoms  :  in  fact  he  discovered  that  he 
had  been  eating  eggs  prepared  with  melted  butter,  and 
allowed  to  cool  in  a  vessel  of  that  metal,  which  was  covered 
over  with  verdegris. 

548.  I  wished  to  determine  what  is  the  kind  of  actioji 
which  sugar  exerted  upon  the  acetate  of  copper  :  if  a  mixture 
be  made  of  twenty  parts  of  water  saturated  with  sugar,  and 
one  part  of  a  solution  of  verdegris,  neither  turbidness  noi 
any  change  of  colour  are  perceived ;  and  the  liquid  gives  a 

*  The  animals  to  wliich  I  administered  verdegris  and  solid  sugar  had  no' 
taken  any  Hquid  for  four  and  twenty  hours. 
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brown  precipitate  with  the  prussiate  of  potash,  a  black  with 
the  hydro-sulphurets,  and  a  bUie  with  ammonia  :  from  which 
it  must  be  concluded  that  it  contains  a  coppery  salt. 

If  thirty  grains  of  verdegris  be  made  to  boil  for  a  quarter  of 
an  hour,  with  half  an  ounce  of  white  raw  sugar,  and  two 
Hinces  of  water,  the  liquor  becomes  of  an  extremely  beautiful 
grass-green  colour  ;  the  prussiate  of  potash,  ammonia,  and 
the  hydro-sulphurets,  precipitate  it,  as  in  the  preceding  experi- 
ment :  phosphorus  becomes  covered  with  a  coat  of  copper ; 
but  potash  precipitates  from  it  a  flaky  substance  of  a  greenish 
colour,  which  easily  dissolves  in  an  excess  of  alkali.  The 
manner  in  which  potash  acts  with  this  solution,  and  the  green 
colour  under  which  it  presents  itself,  prove  already,  that  the 
verdegris  has  undergone  some  alteration,  by  its  mixture  with 
the  sugar. 

If  two  ounces  of  unrefined  sugar  be  triturated  for  a  quarter 
oof  an  hour  in  a  glass  mortar,  with  fifteen  grains  of  verdegris  re- 
dduced  to  powder,  and  half  an  ounce  of  water,  the  mixture  quick- 
ly ly  puts  on  a  very  beautiful  grass-green  colour.  If  it  be  diluted 
iwith  a  small  quantity  of  water  in  order  to  filter  it,  and  some 
Jprussiate  of  potash  be  poured  upon  this  transparent  fluid, 
tthe  mixture  affords  a  red  colour ;  but  it  does  not  deposit  any 
fprecipitate :  whilst  the  same  quantity  of  verdegris  triturated 
« simply  with  an  ounce  of  water,  furnishes  in  the  space  of  five 
I  minutes,  a  blue  liquid,  which  is  copiously  precipitated  by 
(  the  prussiate  of  potash.  It  must  then  be  concluded  from  this 
t  experiment,  that  by  trituration,  sugar  decomposes  verdegris ; 
cor  at  least,  renders  it  nearly  insoluble  in  cold  water. 

If  one  ounce  of  white  sugar,  and  one  ounce  of  water,  with 
t  ten  ounces  of  verdegris,  be  made  to  boil  in  a  phial  for  half  an 
fchour,  a  green  liquid  will  be  obtained,  which  does  not  contain  a 
•single  particle  of  copper,  since  it  undergoes  no  change  by  the 
pprussiate  of  potash,  ammonia,  or  the  hydro-sulphurets.  The 
1  bottom  of  the  phial  will  contain  a  green  powder  without  any 
» shade  of  blue,  insoluble  in  boiling  water,  and  which  dissolves 
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with  effervescence  in  the  diluted  nitric  acid,  which  it  trans- 
forms into  nitrate  of  copper.  This  experiment  evidently 
proves,  that  the  portion  of  acetate  of  copper  contained  in  the 
ten  grains  of  verdegris  has  been  decomposed,  and  rendered 
insoluble  by  its  mixture  with  the  ounce  of  sugar. 

From  these  experiments,  it  is  certain  that  sugar  exercises  a 
chemical  action  upon  verdegris.  What  is  this  action?  In 
what  state  does  the  verdegris  remain  ?  What  is  the  nature  of 
the  new  body  ?  These  are  questions  which  1  propose  to  re- 
solve hereafter. 

349.  The  first  care  of  the  physician  called  in  to  persons 
recently  poisoned  by  verdegris,  should  be  to  make  them  take 
a  great  quantity  of  solid  sugar,  and  to  administer  to  them 
plenty  of  sugared  water:  by  this  means  the  deleterious  action 
of  the  poison  will  be  greatly  weakened,  and  the  stomach  filled 
with  fluid,  a  circumstance  which  greatly  favours  vomiting. 
If  however  sugar  cannot  be  easily  procured,  the  patient  must 
be  plied  with  warm  water,  or  even  cold  water,  or  with  emol- 
lient decoctions,  broth,  or  other  liquids  of  the  same  nature ; 
the  throat  should  at  the  same  time  be  irritated  with  the  finger, 
or  with  a  feather.  If  notwithstanding  these  means,  vomiting 
does  not  take  place,  a  solution  of  tartar  emetic  may  be  had  re- 
course to  ;  provided  the  pains  of  the  stomach  be  not  extremely 
violent :  for  in  that  case,  it  would  be  imprudent  to  introduce 
any  irritating  medicine.  M.  Jeanroy  has  employed  this  pre- 
paration with  success  in  the  patients  which  formed  the  subject 
of  the  third  observation.  This  remedy  ought  more  particu- 
larly to  be  had  recourse  to,  when  there  are  any  symptoms 
of  oppression  of  the  stomach. 

The  elastic  gum  tube  of  M.  M.  Renault  and  Dupuytrea 
ought  to  be  employed  in  those  cases  where  vomiting  cannot  be 
excited  by  the  use  of  the  means  we  have  just  pointed  out ; 
(vide.  The  description  of  this  instrument  §.  84.) 

350.  Vinegar  has  sometimes  been  useful  in  favouring  thei 
vomiting ;  the  6th  observation,  reported  by  M.  Fabas,  appear? 
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0  be  favourable  to  it.  Since  however,  this  acid  does  not  al- 
,\  ays  produce  vomiting,  and  by  remaining  in  the  stomach  in- 
•  l  eases  the  poisonous  action  of  the  verdegris ;  we  are  of 
opinion  that  it  ought  to  be  rejected  in  the  treatment  of  poison 
jv  verdegris.* 

S51.  If  the  poison  has  been  some  time  swallowed,  if  it 
iias  already  entered  the  intestinal  canal,  if  the  patient  has 
r  omited  considerably,  and  been  labouring  under  violent  colics, 
we  must  carefully  abstain  from  provoking  the  vomiting  afresh, 
ivhich  will  be  useless,  and  even  dangerous ;  emollient  glysters, 
pooling,  mucilaginous,  and  oily  drinks  ought  to  be  employed 
uid  continued,  until  the  principal  symptoms  be  relieved. 
Milk  ought  to  hold  the  first  rank  among  the  medicines  of  this 
:lass,  notwithstanding  the  opinion  of  M.  Drouard,  who  pre- 
ends  that  it  ought  to  be  rejected,  because  it  quickly  becomes 
decomposed  in  the  stomach,  and  forms  a  solid  and  irritating 
coagulum.  It  is  difficult  to  conceive  that  this  mass  should  ac- 
quire a  sufficient  degree  of  hardness  to  act  as  an  irritating  sub- 
itance,  or  that  it  would  not  be  dissolved  by  the  juices  of  the 
tomach. 

352.  Leeches,  bleeding,  warm  baths,  emollient  fomenta- 
ions,  &c.  are  the  means  to  which  the  practitioner  ought  to  have 
ecourse,  in  cases  where  inflammation  of  the  viscera  shall  have 
iiade  its  appearance.  Narcotics  and  antispasmodics  ought 
o  be  employed,  in  order  to  remedy  the  different  nervous 

mptoms  which  may  occur,  such  as  spasms  and  convulsions. 

OF  THE  ACETATE  OF  COPPER. 
(CRYSTALS  OF  VENUS.) 

353.  This  salt  is  of  a  deep  blue  colour ;  its  taste  is  strong  and 
styptic ;  it  crystallizes  in  rhomboidal  figures ;  is  efflorescent 

*  In  fact,  vinegar  transforms  tlie  verdegris  into  a  soluble  acetate  of 
pper,  the  deleterious  action  of  which  is  extremely  energetic.   All  the 
"imals  to  which  M.  Dvouard  gave  vinegar,  after  having  administered  to 
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and  easily  soluble  in  water,  without  leaving  any  residue,  which 
distinguishes  it  from  verdegris ;  for  the  rest,  when  dissolved  in 
this  liquid,  it  possesses  the  same  properties  we  have  just  de- 
scribed when  speaking  of  verdegris      313  et  seg.) 

354.  M .  Drouard  has  ascertained  by  a  great  number  of  ex- 
periments, that  this  salt  acts  with  greater  energy  than  ver- 
degris. The  animals  which  took  a  few  grains  of  acetate  of 
copper,  died  two  or  three  hours  afterwards ;  whilst  others  did 
not  die  till  after  many  hours  by  the  same  dose  of  verdegris. 
On  opening  their  bodies,  the  stomach  is  found  to  be  inflamed, 
and  of  a  brown  red  colour. 

OF  THE  SULPHATE  OF  COPPER. 

355.  This  salt,  known  also  by  the  name  of  blue  vitriol,  is 
composed  of  the  sulphuric  acid,  and  the  oxyde  of  copper  at 
maximum  ( deut.  oxyde  of  copper).  Its  taste  is  acrid,  metallic, 
styptic,  and  almost  caustic ;  it  crystallizes  in  rhomboids,  or 
prisms,  with  four  sides. 

356.  Being  heated  in  a  crucible,  it  loses  its  water  of  crystal- 
lization, swells,  and  becomes  white ;  which  proves  that  the  blue 
colour,  which  it  commonly  presents,  depends  on  its  union  with 
water. 

The  sulphate  of  copper  pulverised  and  mixed  with  an  equal 
bulk  of  charcoal,  being  heated  to  redness  in  an  earthen  cru- 
cible, becomes  decomposed,  and  gives  out  metallic  copper, 
which  is  fixed ;  and  sulphureous  acid  gas,  and  carbonic  acid 
gas,  which  escape. 

Rationale.  The  charcoal  seizes  upon  a  portion  of  the 
oxygen  of  the  sulphuric  acid,  which  causes  it  to  pass  into  the 
state  of  sulphureous  acid  gas  ;  whilst  at  the  same  time  itself  is 
converted  into  carbonic  acid  :  the  oxyde  of  copper,  which  rc- 

them  verdegris,  died  in  a  very  short  space  of  time ;  and  on  opening  them, 
their  stomachs  were  found  contracted,  and  covered  with  a  green  viscous 
coat — the  mucous  membrane  was  of  a  browa  red  colour. 
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ults  from  it  is  decomposed,  and  revived  by  another  portion 
)f  the  charcoal. 

337.  The  sulphate  of  copper  dissolves  very  easily  in  water: 
lie  solution  is  of  a  bluish  colour.  The  alkaline  salts,  the  hydro- 
uilphurets,  and  the  prussiate  of  potash,  iron,  and  potash,  act 
vith  it  as  with  the  acetate  of  copper;  it  is  not  the  same  how- 
v  er  with  the  water  of  barytes :  this  alkali  precipitates  it  in 
ibundance,  and  the  precipitate,  which  is  of  a  bluish  colour,  is 
;omposed  of  the  sulphate  of  barytes,  which  is  white,  and  of 
he  oxyde  of  copper,  which  is  blue.  In  fact,  when  treated  by 
he  pure  nitric  acid,  it  disappears  in  part ;  the  whole  of  the 
»xyde  dissolves  in  the  acid,  w  hich  becomes  of  a  blue  colour ; 
ud  the  sulphate  of  barytes  remains,  which  is  of  a  very  beauti- 
ul  white. 

358.  The  sulphate  of  copper  reduced  to  a  fine  powder, 
nd  brought  in  contact  with  the  sulphuric  acid,  does  not  un- 

igo  any  decomposition.    There  is  neither  effervescence, 
or  a  disengagement  of  any  vapours  :  this  character  united  to 
he  preceding,  is  sufficient  to  distinguish  this  salt  from  the  • 
cetate  of  copper,  and  from  verdegris ;  the  history  of  which 
e  have  just  given, 

359.  Can  it  be  determined  after  death,  that  a  person  has 
e-een  poisoned  by  a  preparation  of  copper  ?  Some  authors  have 
tecommended,  that  the  matters  contained  in  the  stomach 
should  be  treated  by  water,  and  muriate  of  barytes  poured 
lito  the  solution  ;  if  a  precipitate  of  sulphate  of  barytes,  which 

»  insoluble  in  the  nitric  acid,  be  obtained,  it  may  be  decided 
o-om  this  character  alone,  that  the  poison  was  sulphate  of 
►ppper.  But  it  must  be  observed,  1st.  that  the  alimentary 
natters,  whether  liquid  or  sohd,  frequently  contain  sulphates 
k^hich  would  precipitate  with  the  muriate  of  barytes.  2nd. 
bliat  it  is  not  sufficient  to  obtain  a  white  precipitate,  insoluble 

I  the  nitric  acid,  in  order  to  decide  on  the  existence  of  sul- 
nharic  acid ;  for  that  purpose  it  will  be  necessary  to  heat  the 
ijlphate  of  barytes  with  charcoal,  and  to  transform  it«  into  a 
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sulphuret,  vihich  may  be  known  by  water  and  the  muriatic 
acid  (§  120).  For  these  reasons,  the  process  above  men- 
tioned will  be  defective,  even  in  those  cases  where  the  preci 
pitation  of  the  liquor  by  the  muriate  of  barytes,  belongs  ex 
clusively  to  the  presence  of  sulphate  of  copper. 

We  do  not  consider  this  problem  sufficiently  important  o 
itself  to  require  us  to  give  a  detail  of  the  proceedings  to  whicll 
it  would  be  necessary  to  have  recourse,  in  order  to  come  at : 
satisfactory  resolution  of  it. 

We  affirm  only,  that  by  the  evaporation  of  the  fluid,  th 
sulphate  of  copper  ought  to  be  obtained  either  crystallized,  c 
in  mass,  which  might  easily  be  recognized,  by  paying  attention  j 
to  the  properties  we  have  pointed  out.  ! 

OF  THE  SULPHATE  OF  AMMONIACAI 

COPPER. 

(AMMONIA,  SULPHATE  OF  COPPER.) 

360.  The  sulphate  of  ammoniacal  copper  is  of  a  beautifu  i 
blue  colour.    It  may  be  distinguished  from  the  sulphate  c  I 
copper,  1st,  by  the  smell  of  ammonia  which  it  exhales ;  2n( 
by  the  property  it  possesses  of  turning  the  syrup  of  violel 
green;  3d,  by  the  green  precipitate  which  it  furnishes  will' 
the  arsenious  acid  in  solution.  This  precipitate,  which  consisi 
of  arsenite  of  copper,  is  in  great  abundance,  and  appears  in 
stantly;  whilst  this  acid,  when  brought  in  contact  with  thi 
sulphate  of  copper,  does  not  produce  any  distinct  precipj 
tate  till  after  the  expiration  of  twenty,  or  five  and  tweoH 
minutes. 

OF  THE  NITRATE  OF  COPPER.  ' 

36 1 .  Tiie  nitrate  of  copper  is  of  a  beautiful  blue  coloun . 
its  taste  is  acrid,  and  extremely  caustic;  it  crystallizes  ii 
elongated  parallelipipedes,  or  in  fine  prisms  like  needles.  j 
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562.  When  put  on  burning  coals,  it  dries  and  detonates 
;vith  scintillation.  If  heated  in  a  crucible  it  becomes  decom- 
>osed,  gives  out  oxygen  gas,  red  nitrous  vapours  (nitrous  acid 
;as ),  and  brown  oxyde  of  copper.  If  it  be  mixed  with  char- 
oal,  and  submitted  to  the  action  of  caloric,  its  decomposi- 
ion  is  more  complete,  and  it  leaves  for  a  residue  metallic 
opper. 

363.  The  nitrate  of  copper  dissolves  extremely  well  in 
later;  this  solution  concentrated,  when  treated  by  the  sul- 
ihuric  acid,  furnishes,  in  the  course  of  a  few  moments,  crystals 
f  the  sulphate  of  copper,  which  proves  that  the  sulphuric  acid 
as  a  greater  affinity  for  the  oxyde  of  copper  than  the  nitric 
cid,  and  that  the  sulphate  is  less  soluble  than  the  nitrate  of 
lis  base.  This  character  serves  to  distinguish  these  two  salts, 
'he  hydro-sulphurets,  the  pmssiate  of  potash,  ammonia,  and 
le  arsenite  of  copper,  act  with  this  solution  as  with  that  of 
le  acetate  of  copper. 

OF  THE  MURIATE  OF  COPPER. 

364.  The  muriate  of  copper  at  the  maximum  of  oxydation 
of  a  green  colour,  when  in  a  sohd  form. 

365.  When  heated  in  an  earthen  crucible  with  its  bulk  of 
iurcoal  and  alcoholized  potash,  it  is  decomposed,  and  gives 
It  carbonic  acid  gas,  together  with  a  fixed  product,  consisting 

muriate  of  potash  and  metallic  copper.*  The  potash  in 
IS  operation,  carries  off  the  muriatic  acid  from  the  oxyde  of 
)pper,  which  is  reduced  by  the  charcoal  to  a  metallic  state, 

its  seizing  on  the  oxygen  it  contains. 

•  Tliese  bodies  may  be  easily  separated  by  distilled  water,  which  dis- 
ves  the  mnriate  of  potash  wiUiout  exerting  any  action  upon  the  metal. 

sohuion  obtained  by  this  means,  precipitates  by  tlie  nitrate  of  silver, 
ri  the  precipitate,  consisting  of  muriatic  acid  and  oxyde  of  silver,  is  inso- 
>Ie  in  the  nitric  acid  ($  40). 
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366.  The  muriate  of  copper,  being  treated  by  boiling  dis- 
tilled water,  gives  a  fluid  of  a  green  colour  bordering  on  blue: 
This  liquid  furnishes  by  means  of  the  nitrate  of  silver,  a  white 
precipitate  of  the  muriate  of  silver;  the  hydro-sulphurcts, 
hydro-sulphurated  water,  the  arsenite  of  potash,  the  prussiate 
of  potash,  ammonia,  and  the  other  tests,  render  it  turbid,  as 
we  have  observed  in  giving  the  history  of  the  solution  of 
verdegris. 

367.  The  concentrated  sulphuric  acid,  when  brought  ir 
contact  with  pulverized  muriate  of  copper,  decomposes  it  with 
elFervescence,  disengages  from  it  muriatic  gas  under  the  forn 
of  thick  white  vapours  of  a  pungent  smell,  and  converts  it  inti 
sulphate  of  copper. 

368.  The  muriate  of  copper  is  seldom  the  object  of  medic 
legal  research :  what  we  have  said,  is  sufficient  to  distmguisi 
it  from  the  other  salts  of  this  kind,  when  it  has  not  been  mixi 
with  the  aliments. 

If  it  has  been  introduced  into  the  stomach  in  small  quautit 
it  is  almost  impossible  to  ascertain  its  existence.    In  fact, 
treating  the  matters  contained  in  this  viscus  by  water,  a  sol 
tion  is  obtained,  which  contains,  beside  this  muriate,  all  tho 
which  formed  part  of  the  aliments,  whether  solid  or  liquid ;  i 
that  it  becomes  extremely  difficult  to  decide  whether  the  mu 
atic  acid  found  in  this  solution  proceeds  from  the  muriate  !||^ 
copper,  or  from  the  other  muriates.    In  these  kiitd  of  cai 
the  practitioner  should  confine  himself  to  demonstrating  t] 
presence  of  a  preparation  of  copper,  without  any  regard  to  tM|  Pre 
nature  of  the  acid  which  may  enter  into  its  composition.  Mttii 
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OF  AMMONIACAL  COPPER. 

369.  Ammcmiacal  copper  is  a  combination  of  the  oxydeJBVj 
copper  and  ammonia.  It  is  of  a  beautiful  blue  colour,  ■  ^e/tle 
much  the  deeper  as  it  is  more  concentrated ;  it  possessejJJIisji 
sharp,  penetrating  ammoniacal  smell. 
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370.  The  presence  of  copper  may  be  demonstrated  in  it  by 
he  tests  which  we  have  already  enumerated.  Hydro-sulphu- 
uted  water,  the  hydro-sulphurets,  the  piussiate  of  potasli,  &c. 
History  of  Verdegris,  %ii\0,  8lc.)  It  differs  from  the  sul- 
phate of  copper,  and  from  the  sulphate  of  animoniacal  copper, 
II  that  it  contains  no  sulphuric  acid,  and  cuiistquently  it  does 
lot  furnish  with  the  water  of  barytes  a  precipitate  of  sulphate 
)f  barytes,  which  is  insoluble  in  the  nitric  acid  357).  The 
litrate  of  silver  never  produces  any  precipitate  of  the  muriate 
^i  silver  insoluble  in  pure  nitric  acki :  which  distinguishes  it 
l  om  the  muriate  of  copper  and  the  muriate  of  ammoniacal 

'pper.  Lastly,  in  evaporating  it  to  dryness,  no  mass  is  ob- 
akied  which  fuses  on  burning  charcoal,  and  which  becomes 
lecomposed  in  the  fire  after  the  manner  of  nitrates  (§  362) ;  so 
hat  it  cannot  be  confounded  either  with  the  nitrate  of  copper, 
)Y  with  the  nitrate  of  ammoniacal  copper. 

OF  COPPERY  WINE  AND  VINEGAR. 

371.  If  it  be  remembered  with  what  facility  the  acetic  acid 
iissolves  the  oxyde  of  copper,  it  will  not  appear  astonishing 
:hat  acid  wines,  which  remain  long  in  vessels  of  copper  en- 
crusted with  verdegris,  should  hold  in  solution  a  certain  quan- 
ity  of  that  substance. 

372.  Of  all  the  means  proper  for  demonstrating  the  ex- 
istence of  a  preparation  of  copper  in  liquors  of  this  kind,  the 
preference  ought  to  be  given  to  that,  which  consists  in  evapo- 
rating it  to  dryness,  and  calcining  the  residue  with  charcoal,  in 
order  to  obtain  metallic  copper.  If  we  confine  ourselves  to 
the  employment  of  chemical  tests,  we  may  be  led  into  error. 
1  ndeed,  in  consequence  of  its  mixture  with  wine  and  vinegar, 
verdegris  no  longer  furnishes  the  same  precipitates  as  when 
it  is  alone  (v.  §  326,  action  of  wine  on  the  Solution  of  Ver- 
degris.) 
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OF  COPPERY  SOAPS. 

373.  However  complicated  may  be  the  composition  of 
coppery  soaps  and  Savotmules,  the  metallic  copper  may 
always  be  obtained  by  calcination.  The  details  into  which 
we  have  already  entered,  in  giving  the  history  of  the  diflferent 
preparations  of  copper,  render  it  unnecessary  to  dwell  any 
longer  on  this  subject,  which  is  of  little  importance. 


END  OF  PART  THE  FIRST. 


J.  M'Creery,  Printer,  Black*Horse  Court, 
Londou. 
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GENERAL  SYSTEM 

OF 

TOXICOLOGY. 


ARTICLE  V. 

Species  5th.    The  Preparations  of  Tin. 

Var.  1st.  The  muriates  of  tin. 
2nd.  The  oxydes  of  tin. 

It  is  of  importance  to  draw  the  attention  of  prac" 
aoners  to  the  preparations  of  tin ;  the  anthelmintic  proper- 
lately  ascribed  to  the  muriate  of  this  metal,  the  great  use 
le  of  it  in  France  these  late  years,  with  the  same  intention  ; 
tly,  the  frequent  use  of  this  salt  in  the  art  of  dying,  are  so 
ny  considerations  which  have  induced  us  to  make  known 
fatal  consequences.    Before  giving  the  history  of  the 
riates  of  tin,  we  are  of  opinion  that  it  would  be  best  to 
e  an  account  of  the  principal  properties  of  the  metal  which 
ers  into  iheir  composition. 

OF  TIN. 

"J76.  Tin  is  a  solid  metal,  the  colour  of  which  very  much 
embles  that  of  silver.  Its  specific  gravity  is  7,25 1 .  It  is  suf- 
ently  malleable  to  allow  Of  vtry  thin  plates  being  formed 
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out  of  it ;  but  it  draws  out  badly  in  wire.  When  twisted  in 
different  directions,  it  gives  out  a  peculiar  kind  of  crackling 
sound ;  which  is  called  the  cry  of  the  Tin. 

377.  Exposed  to  the  action  of  caloric,  it  easily  enters  into 
a  state  of  fusion :  it  is  not  however  volatile. 

S78.  Oxygen  is  capable  of  entering  into  combination  withi 
this  metal,  and  gives  rise  to  three  oxydes,  the  properties  of 
which  differ  in  proportion  to  the  quantities  of  oxygen  which 
enter  into  their  composition :  they  are  all  however,  capable  of 
being  decomposed,  when  calcined  in  a  crucible  with  charcoal : 
this  combustible  body  lays  hold  of  the  oxygen  which  tliey 
contain,  passes  into  the  state  of  carbonic  acid  gas,  or  of  car- 
bonic oxide  gas,  and  the  tin  is  set  at  liberty. 

379'  If  this  metal  be  heated,  together  with  the  nitric  acid  o 
commerce,  there  will  be  obtained  a  tritoxyde  of  tin,  (oxyde 
of  tin  at  maximum)  in  the  form  of  a  white  powder ;  nitrou 
gas,  which  in  the  air  becomes  converted  into  nitrous  acid  gas 
of  an  orange  yellow  colour  ;*  and,  lastly,  nitrate  of  ammouiai 
which  may  be  separated  by  filtering  and  evaporating  the  liquon 
Rationale  (Vide  §  208,  page  162,  et  seq.  1st  Part.)  Th 
tritoxyde  of  tin  thus  obtained,  is  soluble  in  the  muriatic  ac: 
and  gives  a  muriate  which  furnishes  a  vellow  precipitate,  wii 
the  hydro-sulphurets,  and  in  whicn  distilled  water  produc 
no  turbidness. 

380.  Tin,  when  introduced  into  a  mixture  made  with  thr 
parts  of  muriatic  acid,  and  one  part  of  nitric  acid,  dissolv«|j 
at  the  ordinary  temperature^  and  gives  protomuriate  of  ieak 
the  properties  of  which  are  described.  §  383.  Hi 

This  metal  possesses  no  poisonous  property  whatever,  ill 
any  one  may  convince  himself  by  consulting  the  memoirs  pull 
lislied  by  Bayen  and  Charlard,  and  by  M.  Proust.f 

*  There  is  likewise  disengaged  iu  this  experiment,  azotic  gas,  and  ft 
oxyde  of  azote. 

t  Recherches  Chimiques  siir  I'Etain,  par  Bayen  et  Charlard,  171 
Proust,  Anuales  de  Chimie,  I.  LI  ct  LVII. 
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l:hemical  history  of  the  muriate  of 

TIN. 

The  muriate  of  tin  which  now  occupies  our  attention  is  that 
employed  in  commerce.  Analysis  has  proved  to  me  that  it 
almost  always  consists  of  a  great  proportion  of  the  nmriate 
)  minimum  (proto-muriate),  and  of  a  certain  quantity  of 
iiuriate  at  maximum,  with  excess  of  base  (sub-deuto-muriate) ; 
c  contains  beside,  a  feiTuginous  sali;. 

381.  The  muriate  of  tin  of  commerce,  is  generally  met 
liith  in  the  form,  of  small  needles,  united  by  fascia,  of  a 
ullowish  white  colour.  It  has  a  very  strong  styptic  taste, 
rtracting  the  moisture  of  the  atmosphere ;  and  reddens  the 
ifiision  of  tournesol. 

S  382.  When  thrown  on  burning  charcoal,  it  becomes 
nrtly  volatilised,  and  diffuses  a  thick  smoak,  and  a  pungent 
aell. 

S  383.  Distilled  water  does  not  dissolve  it  entirely,  whatever 
}ay  be  its  temperature ;  which  circumstance  is  owing  to  the 
B«)lubility  of  the  sub-deuto-muriate  that  it  contains.  The 
rtrtion  dissolved,  consisting  of  the  proto-muriate,  is  trans-* 
went  and  colourless,  reddens  the  infusion  of  tournesol,  and 
yiy  be  decomposed  by  a  great  number  of  re-agents,  but 
Mncipally  by  such  as  are  capable  of  yielding  it  any  quantity 
natever  of  oxygen. 

LA  On  being  heated  in  the  open  air,  it  lays  hold  on  the 
lygen,  becomes  instantly  turbid,  and  is  converted  into  the 
-b-deuto-muriate. 

JB.  Mixed  with  the  sulphuric  acid,  it  decomposes  it,  and 
cjcipitates  its  sulphur :  the  precipitate  is  milky,  and  white, 
i5htly  inclining  to  yellow. 

;C.  By  its  union  with  the  solution  of  the  deuto-muriate  of 
«i?cury,  (corrosive  sublimate,)  a  white  precipitate  instantly 
wears,  consisting  of  the  proto-muriate  of  mercury,  (vide 
i.l.) 

s  2 


250 


D.  The  deuto-muriale  of  gold,  poured  into  the  solution 
we  are  speaking  of,  most  commonly  produces  a  purple  pre- 
cipitate. This  precipitate  consists  of  the  deutoxyde  of 
tin,  and  of  metallic  gold,  according  to  some  chemists  ;  accord- 
ing to  others,  the  gold  is  in  the  state  of  protoxyde :  which 
proves,  that  the  protoxyde  of  tin  has  entered  into  combination 
with  part  of  the  oxygen,  contained  in  the  deutoxyde  of  gold. 

E.  The  hydro-sulphurets  render  it  instantly  turbid,  and 
separate  from  it  a  blackish  powder  formed  by  the  hydro - 
sulphuret  of  tin,  mixed  with  a  small  quantity  of  hydro-sul- 
phuret  of  iron.* 

F.  When  prussiate  of  potash  is  added  to  the  solution  o:! 
the  proto-muriate  of  tin  of  commerce,  a  while  precipitate  i 
obtained,  which  soon  becomes  blue  by  the  contact  of  the  air 
and  which  consists  of  prussiate  of  tin,^  and  prussiate  of  iron 
Rationale,    (vide  §  42.)  , 

G.  Water  saturated  with  sugar,  does  not  occasion  an  ; 
change  in  this  solution. 

H.  It  is  abundantly  precipitated  of  a  clear  yellow  coloui 
by  a  strong  infusion  of  tea,  and  by  the  infusion  of  gall-nu 
in  alcohol. 

I.  If  a  small  quantity  of  proto-muriate  of  tin  in  soluti 
be  dropped  into  Burgundy  wine,  the  fluids  become  i 
mediately  turbid,  and  a  sediment  is  formed  of  a  violj 
colour. 

K.  Albumine  precipitates  this  salt  of  a  white  colour; 
excess  of  albumine  or  of  the  proto-muriate  of  tin  easily 
dissolves  the  precipitate. 

L.  Gelatine,  poured  into  this  metallic  solution,  immediat 
decomposes  it,  and  produces  a  white  flaky  precipitate 
tolerable  abundance. 

M.  Amongst  the  animal  fluids,  there  is  none,  of  wh^, 
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The  sointion  of  the  proto-muriate  of  tin,  free  fiom  iron,  prccipitaJ^*it 


by  means  of  the  re-agents,  a  hydro-sulphuret  of  tin  of  a  chocolate  col 
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ilhe  action  on  this  solution  is  so  remarkable  as  that  of  milk. 
AA  few  drops  of  the  proto-muriate  are  sufficient  to  convert  a 
alarge  quantity  of  this  fluid  into  thick  curds.    These  curds, 
.(Washed  and  dried,  are  of  a  yellow  colour,  friable,  and  hard 
enough  to  be  reduced  to  powder;  in  their  smell  and  appear- 
\i\nce  they  resemble  dried  cheese ;  and  they  do  not  easily 
^mdergo  any  change  from  the  air.    Analysis  has  proved  to 
jiine,  that  they  contain,  beside  the  animal  matter,  muriatic  acid 
jund  oxyde  of  tin.    Being  heated  with  a  solution  of  alcoho- 
pzed  potash,  they  become  decomposed,  and  partly  dissolved  ; 
he  potash  unites  with  the  muriatic  acid,  and,  if  the  liquor 
oe  filtered  after  twelve  or  fifteen  minutes'  ebullition,  by  the 
addition  of  nitrate  of  silver,  a  precipitate  consisting  of  the 
lauriate  of  that  metal  may  be  obtained      21).    If,  instead 
i  f  employing  the  solution  of  potash,  this  alkali  be  used  in  a 
)olid  form,  and  the  mixture  be  calcined  in  a  crucible,  it  will 
;e  soon  seen  that  the  animal  matter  is  decomposed,  giving 
iise  to  a  charcoal,  which  unites  with  the  oxygen  of  the  oxyde 
f  tin,  and  the  metal  becomes  revived.    The  tin  thus  bb- 
ained  is  of  a  yellowish  white,  and  may  be  easily  known  by  its 
:tion  on  the  concentrated  nitric  acids,  and  on  the  nitro-mu- 
atic  acid       378  and  379).    When  it  is  impossible  to 
i  parate,  or  even  to  distinguish  the  metallic  points,  scattered 
'jriroughout  so  great  a  quantity  of  charcoal,  the  existence  of 
lis  metal  may  be  proved  by  treating  the  mass  with  the  nitro- 
uriatic  acid,  which  would  transform  the  tin  into  the  proto- 
uriate. 

N.  Human  bile  brought  into  contact  with  the  proto-muriate 
'  tin,  gives  rise  to  flaky  ciu-ds,  and  as  it  were  separated  into 
aments  of  a  clear  yellow  colour.* 

IliJ"  It  would  not  be  altogether  useless  to  point  out  in  a  succinct  manner 
e  characteristic  properties  of  the  pure  muriates  of  tin;  as  the  proto- 
'-iate  is  employed  in  the  laboratories,  and  the  deuto-muriate  in  cei  tain 
itafcanufactories, 
cti 

PROTO- 
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THE  ACTION  OF  THE  MURIATE  OF  TIN  ON 
THE  ANIMAL  ECONOMY. 

S84.  When  a  small  quantity  of  the  muriate  of  tin  is  in- 
jected into  the  veins,  or  introduced  iuto  the  stomach  of  a 
dog,  death  quickly  succeeds,  and  is  preceded  by  very  severe 
symptoms.  What  is  the  cause  of  the  symptoms  produced 
this  sail  ?  What  are  the  organs  on  which  it  acts  ?  1  hav« 
attempted  a  great  number  of  experiments  in  order  to  resolv- 
this  important  problem. 

Experiment  1st.  At  twenty-five  minutes  past  nine,  thre 
quarters  of  a  grain  of  muriate  of  tin  dissolved  in  two  drachm? 
and  thirty-six  grains  of  distilled  water,  was  injected  into  th 
jugular  vein  of  a  little  dog,  a  year  and  half  old.    The  animi 
did  not  experience  any  sensible  inconvenience  during  lb 
three  first  hours  after  the  injection.  At  one  o'clock  he  appea 
ed  oppressed,  sorrowful,  fatigued,  and  much  less  active  tlu 
before  the  operation;  he  refused  to  eat.    At  five  he  w 
ijecome  insensible ;  he  might  be  pinched  or  pricked  witho 
shewing  the  least  sign  of  pain ;  and  when  made  to  take 
position,  he  preserved  it  in  such  a  manner,  that  one 
have  thought  he  was  immovable,  and  at  the  same  tii 
presented  to  us  a  case  of  very  singular  catalepsy ;  neverthele 

PROTO-MURIATE. 

It  acts  with  tlie  diflFerent  re-agents  as  we  have  described,  §  383,  fron 
to  N,  except  that  the  bydro-sulphurets  precipitate  it  of  a  chocolate  col. 
and  the  prussiate  of  potash  of  a  white,  slightly  inclining  to  yellow.  JW 
calcined  with  potash  and  charcoal,  it  yields  metallic  tin. 

DEUTO-MURIATE. 
The  solution  of  this  salt  undergoes  no  alteration  from  the  sulpbj 
acid,  nor  from  that  of  the  deuto-muriates  of  mercuiy,  or  of  gold:  | 
hydro-sulphtirets  throw  down  with  it  a  yellow  precipitate.   Benig  (Ifl 
and  calcined  with  charcoal  and  potash,  it  furnishes  metallic  tin. 
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,vhen  pushed,  he  made  two  or  three  steps,  staggered,  and 
fell  on  one  side  or  the  other.  The  posterior  limbs,  although 
nliable,  were  much  less  so  than  the  anterior;  his  breathing 
ivas  nearly  free,  and  he  uttered  no  plaintive  cry.  At  seven 
)'clock  his  breathing  was  very  much  accelerated,  and  ex- 
..mely  difficult,  his  pulse  frequent,  and  the  animal  could 
lot  stand  on  his  legs  for  a  moment,  just  as  if  he  were  dead. 
Die  muscles  of  the  extremities  and  of  the  neck,  being  laid 
)pen,  did  not  contract,  and  it  was  with  difficulty  some  few 
movements  could  be  excited  by  pricking  them  strongly  with 
he  point  of  a  knife :  these  punctures  however  did  not  recal 
he  sensibility.  Ail  these  symptoms  acquiring  fresh  strength, 
be  animal  expired  at  half  past  nine  in  the  evening. 

Appearances  on  Dissection. 

The  two  middle  lobes  of  the  lungs  were  found  of  a  red 
colour  inclining  to  violet,  not  at  all  crepitating,  of  a  close 
sexture,  gorged  with  blood,  and  did  not  float  in  water:  the 
}>ther  lobes  were  in  a  natural  state.  ,  The  mucous  membrane 
■  f  the  stomach  and  duodenum  was  rather  redder  than  common. 

Experiment  2nd.  Two  grains  and  a  quarter  of  the  muriate 
"  f  fan,  dissolved  in  two  drachms  and  thirty-six  grains  of  water, 
e/ere  injected  into  the  jugular  vein  of  a  little  dog ;  the  animal 
eied  fifteen  minutes  after  the  injection.  During  the  first 
we  minutes  he  did  not  experience  any  sensible  inconvenience ; 
when,  all  at  once,  the  muscles  of  the  face  were  agitated  with 
lonvulsive  movements;  the  anterior  limbs  became  stiff  and 
txetched  like  cords ;  respiration  became  difficult ;  death  was 
freceded  by  an  attack  of  tetanus,  in  which  the  head,  being 
ta-ongly  contracted,  was  turned  backwards  upon  the  neck. 

Appearances  on  Dissection. 

)  Examination  of  the  body  immediately  after  death,  proved 
laat  the  blood  contained  in  the  left  ventricle,  and  in  the 


254 


I 


arteries,  was  of  a  deep  red  colour.  The  lungs  were  shrivelleij 
up  with  a  few  black  patches. 

Experiment  3rd.  Six  grains  of  muriate  of  tin  dissolved  in  j 
one  drachm,  and  thirty-six  grains  of  distilled  water  were  in- 
jected into  the  jugular  vein  of  a  small  dog;  the  animal  ex- 
perienced some  vertigoes;  his  respiration  was  panting;  and 
he  died  one  minute  after  the  injection. 

Appearances  on  Dissection. 

The  right  auricle  of  the  heart  only  contracted  slightly :  th< 
blood  contained  in  the  left  ventricle,  was  of  a  blackish  red; 
the  lungs  were  less  crepitating  than  those  of  another  do^ 
which  had  died  from  suffocation ;  their  texture  was  -close  anc 
wrinkled. 

It  may  be  concluded  from  these  experiments,  that  th< 
muriate  of  tin  injected  into  the  veins,  acts  with  great  energ^ 
upon  the  nervous  system.    Probably  too,  it  exerts  an  action 
upon  the  lungs. 

Experiment  4th.  At  ten  in  the  morning,  the  oesophagus 
a  middle  sized  dog  was  detached,  and  a  hole  was  pierced  ii 
it,  by  which  eighteen  grains  of  the  muriate  of  tin  in  a  soli^ 
form,  were  introduced  into  the  stomach,  enclosed  in  a  pape 
cone.    Immediately  after,  the  oesophagus  was  tied  below 
opening,  in  order  to  prevent  vomiting:  at  the  expiration 
forty  minutes  the  animal  made  violent  efforts  to  vomit; 
appeared  ill,  and  lay  down  on  his  belly.    The  next  day  hi 
illness  continued ;  there  were  neither  convulsions  nor  paralysi 
The  animal  died  on  the  night  of  the  third  day. 

Appearances  on  Dissection. 

The  mucous  membrane  of  the  stomach  was  of  a  blackij 
red,  over  almost  the  whole  of  that  part  round  the  pylorus  : 
was  hardened,  horny;  and,  as  it  were  tanned,  the  other  pa 
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was  of  a  clear  rose  colour.  That  part  which  Ihies  the 
interior  of  the  duodenum,  and  of  the  jejunum,  was  red  iu 
patches.  The  stomach  and  intestines  contained  a  great 
i quantity  of  bile,  which  was  black,  thick  and  stringy;  the 
:l«ngs  were  sound. 

Experiment  5th.  At  one  o'clock,  forty-four  grains  of 
'.muriate  of  tin  in  a  solid  form,  were  given  to  a  dog  of  middling 
size,  and  fasting.  Five  minutes  afterwards,  he  vomited,  with- 
out any  effort,  a  small  quantity  of  white  frothy  matter.  These 
/omitings  were  repeated  three  times  in  the  first  twenty  minutes 
ifter  the  ingestion  of  the  poison,  and  it  was  only  after  very 

iolent  efforts  that  he  was  enabled  to  throw  up,  the  last  time, 
I  small  quantity  of  a  white  matter  slightly  inclining  to  yellow. 

\t  nine  in  the  evening  his  fore  legs  were  agitated  by  some 

onvulsive  motions,  and  the  animal  uttered  plaintive  cries. 

le  died  during  the  night. 

Appearances  on  Dissection. 

I The  mucous  membrane  of  the  stomach,  was  of  a  dark  red 
lour,  hardened,  tanned,  and  ulcerated  in  ten  or  twelve 
ints.  The  lungs  were  apparently  in  the  natural  state. 
Experiment  6th.  A  circular  wound  of  an  inch  diameter, 
ide  in  the  back  of  a  small  dog,  was  sprinkled  over  with 
o  drachms  of  muriate  of  tin ;  and,  in  order  to  fix  the  salt 
its  situation,  the  flaps  of  the  wound  were  united  by  three 
tches.  The  parts  in  immediate  contact  with  tlje  corrosive 
sre  scarified,  and  the  subsequent  inflammation  was  so  cou- 
lerable,  that  by  the  fourth  day,  the  flaps  and  the  subjacent 
sh  had  come  away,  and  left  exposed  a  circular  surface  of 
out  three  inches  diameter:  the  animal  continued  to  eat, 
d  breathed  without  difficulty.  On  the  twelfth  day,  the 
3und  being  still  open,  and  discharging  a  great  quantity  of 
atter,  the  animal  died  without  any  other  remarkable  symptom, 
an  a  great  degree  of  debility  and  languor. 
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Appearances  on  Dissection, 

The  lungs  and  the  mucous  membrane  of  the  intestinal 
canal  did  not  exhibit  the  slightest  alteration. 

If  it  be  considered,  that  a  very  small  quantity  of  the 
muriate  of  tin,  introduced  into  the  torrent  of  the  circulation, 
occasions  death  in  the  course  of  a  few  minutes ;  and  that  from 
the  symptoms  and  organic  lesions  it  may  be  inferred,  that  life 
becomes  extinct  only  in  consequence  of  the  injury  sustained 
by  the  nervous  system,  and  perhaps  by  the  lungs  (Exper.  1st, 
2nd,  and  3rd.) ;  we  shall  be  forced  to  conclude  that  this  salt 
has  scarcely  been  at  all  absorbed  in  any  of  the  three  last  ex- 
periments. Death,  on  the  contrary,  appears  to  have  been 
the  consequence  of  the  corrosion  and  inflammation  of  the 
organs,  with  which  the  poison  has  come  in  contact.  In  the 
fifth  experiment,  only  the  brain  appears  to  have  been  affected 
by  sympathy,  on  account  of  the  numerous  nervous  ramifica- 
tions, by  which  it  is  connected  with  the  mucous  membrane  of 
the  stomach.  Several  corrosive  poisons  act  in  a  manner 
analogous  to  that  I  have  been  speaking  of,  which  induces  ma 
to  believe  that  the  same  poisonous  substance  may  exerci 
its  fatal  action  on  this  or  that  organ,  according  to  tl, 
point  with  which  it  has  been  brought  in  contact.  '  i 

SYMPTOMS  OF   POISONING   BY  THE  MU I 

HIATE  OF  TIN.  I 

OBSERVATION.  I 

A  manufacturer  of  sulphuric  acid,  in  the  neighbourhood  cjl 
Rouen,  had  brought  from  the  town,  a  small  parcel  of  thm 
muriate  of  tin,  which  he  wanted  for  trying  some  experimentjl 
he  had  proposed  making,  and  had  laid  this  parcel  upojl 
the  chimney-piece.  The  cook,  who  had  been  asking  fd| 
some  salt,  which  she  was  in  want  of,  opened  the  paper,  an  I 


257 

thought  that  it  was  some  white  salt ;  she  accordingly  employ- 
ed it  for  the  boiler  on  the  fire,  and  to  put  in  the  salt-cellars 
:  for  the  table.   The  master  of  the  house  had  on  that  day  com- 
^pany  to  dinner.    Soup  was  served  up,  which  proved  to  be 
bbad,  and  the  greatest  part  of  the  guests  did  not  eat  any ;  the 
bboiled  meat  appeared  still  more  disagreeable  ;  but  two  or 
^ithree  of  the  guests,  pressed  by  hunger,  thought  to  have 
jccovered  the  disagreeable  taste  of  the  meat  by  adding  salt  to 
itit,  and  accordingly  employed  the  muriate  of  tin  which  was  in 
Ithe  salt-cellars :  they  swallowed  several  mouthfuls ;  but  were 
iisoon  obliged  to  abandon  this  dish  on  account  of  its  insupport- 
ikhle  flavour.   The  master  of  the  house  interrogated  the  cook : 
the  source  of  the  error  was  discovered,  and  milk  and  sugared 
wvater,  was  given  to  those  who  had  swallowed  any  of  the 
tooiled  meat :  nevertheless,  all  the  guests  who  had  eaten  a  few 
ppoonfuls  of  the  soup,  although  they  had  made  a  good  dinner 
hfterwards,  were  seized  witli  the  colic :  it  was  much  the 
(strongest  in  those  who  had  eaten  the  boiled  meat  salted :  in 
Kwo  individuals  it  continued  two  days,  and  was  accompanied 
nvith  diarrhaea.    1  think  I  recollect  that  none  of  the  patients 
lixperienced  any  vomiting :  copious  mucilaginous  drinks  and 
plysters  were  sufficient  to  put  an  end  to  the  symptoms.* 
I    385.  An  austere,  metallic,  intolerable  taste ;  a  sensation  of 
laonstriction  in  the  throat,  nausea,  repeated  vomitings  ;  a  sharp 
loain  in  the  epigastric  region,  which  in  a  short  time  extends  to 
iflill  the  other  regions  of  the  abdomen  ;  copious  evacuations  of 
Lhe  bowels,  slight  difficulty  of  breathing ;  pulse  small,  tight, 
lind  frequent;  convulsive  motions  of  the  muscles  of  the 
iratremities,  and  of  the  face ;  sometimes  paralysis :  these  are 
Jiibe  terrible  symptoms  to  which  the  muriate  of  tin  gives  rise; 
Jney  are  mostly  followed  by  death. 

I  *  Observation  communicated  by  M.  Or,  Guersent. 
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LESIONS  OF  TEXTURE  PRODUCED  BY  THE 
MtTRIATE  OF  TIN  INTRODUCED  INTO  THE 
STOMACH. 

S86.  The  lesions  exhibited  by  this  salt,  greatly  resemble 
tliose  produced  by  the  other  corrosives,  especially  the  deuto- 
niuriate  of  mercury.  The  mucous  membrane  of  the  stomach, 
and  of  the  first  portions  of  the  small  intestines,  is  commonly 
of  a  deep  red  colour,  hard,  contracted,  tanned,  difficult  to 
remove,  ulcerated  in  places  ;  sometimes  of  a  blood  red.  The 
muscular  coat  is  frequently  of  a  vermillion  colour.  I  have 
likewise  observed  small  black  spots  occasioned  by  the  extra- 
vasation of  venous  blood,  between  these  two  coats,  which  pro- 
ceeded from  the  rupture  of  some  small  vessels  by  the 
violence  of  the  inflammation. 

It  is  needless  to  say,  that  it  is  impossible  to  discover,  by 
the  simple  examination  of  these  lesions,  the  nature  of  the 
poison  taken  into  the  stomach. 

APPLICATION  OF  ALL  THAT  HAS  BEEN  SAID 
TO  THE  DIFFERENT  CASES  OF  POISONIN 
BY  MURIATE  OF  TIN. 

387-  If  the  patient  is  living,  and  the  rest  of  the  poison  ' 
a  solid  form  can  be  procured,  a  small  quantity  should  be  dis 
solved  in  distilled  water,  and  the  solution  examined,  whethe 
it  present  the  characters  we  have  detailed  §  384 ;  a  portio 
of  the  solid  salt  should  then  be  mixed  with  charcoal,  an 
the  whole  should  be  heated  in  a  crucible,  with  caustic  potas 
(Lapis  infernalisj;  the  crucible  should  be  covered  with  tw 
or  three  pieces  of  charcoal,  in  order  to  prevent  in  son 
measure  the  volatilization  of  the  muriate  of  tin  :  in  the  cour 
of  twenty,  or  five  and  twenty  minutes,  metallic  tin,  a 
muriate  of  potash,  will  be  obtained,  which  may  be  sep 
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rated  by  water  (§  381.  M).  If  the  poison  be  dissolved,  after 
having  treated  it  hy  the  same  re-agents,  the  remainder  should  be 
evaporated  and  calcined  in  tJie  same  manner. 

388.  If  it  be  attempted  to  discover  the  poisonous  substance 
in  the  matter  vomited,  it  will  be  necessary  likewise  to  begin 
with  the  tests  described,  §384;  and  although  all  the  menstrua 
:  should  furnish  precipitates  such  as  we  have  described,  it  vyill 
)oe  indispensable,  in  order  to  pronounce  with  certainty,  to 
pjxtract  from  it  the  metaUic  tin,  by  drying  the  liquid,  and  cal- 

:ining  it  in  a  crucible  with  potash. 

389.  When  the  poison,  on  account  of  having  been  ren- 
lered  insoluble  by  its  union  with  the  alimentary  matter,  cannot 
e  discovered  in  the  fluids  vomited;  it  will  suffice  as  well, 
o  dry  and  calcine  the  whole  mass  with  potash :  the  presence 
t)f  the  revived  nietallic  tin,  will  leave  no  doubt  of  the  existence 
fif  a  preparation  of  tin. 

The  same  steps  as  we  have  just  pointed  out  are  necessary 
o  be  taken  in  the  case  where  the  death  of  the  patient  allows 
•f  the  fluids  and  solids  contained  in  the  digestive  canal  to  be 
xamined.  In  like  manner  the  mucous  membrane,  and  all 
tie  parts  aflfected,  should  be  submitted  to  calcination. 

trREATMENT  OF  POISONING  BY  THE  MURI- 
ATE OF  TIN. 

390.  Does  there  exist  any  antidote  to  the  muriate  of  tin^ 
In  reflecting  on  the  different  substances  which  possess  the 

iculty  of  suddenly  decomposing  the  poison  we  are  treating 
F,  it  appears  to  me  that  milk  ought  to  unite  the  greatest 
lumber  of  advantages  to  oppose  the  destructive  effects  of 
iaia  corrosive  salt.  I  have  consequently  instituted  a  great 
limber  of  experiments,  which  have  been  followed  by  the 
nost  complete  success. 

Experiment  1st.  I  caused  a  small  dog  to  swallow  nine 
fachms  of  the  triple  body  in  a  solid  form,  obtained  by  pre- 
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cipitating  the  muriate  of  tin,  by  a  sufficient  quantity  of  milk* 
The  animal  ate  it  with  pleasure,  and  had  only  one  vomiting 
at  the  end  of  ten  hours ;  he  recovered  perfectly.  It  is  certain 
that,  had  not  the  muriate  of  tin  been  forcibly  retained  by  the 
animal  matter,  the  dog  would  have  been  dead  in  the  course  of 
a  few  hours,  even  had  he  vomited  several  times. 

■Experiment  2nd.  At  eleven  in  the  morning,  an  opening 
was  made  into  the  oesophagus  of  a  middle  sized  dog,  into 
which  a  funnel  was  introduced,  so  as  to  allow  of  fluids  pas-i 
sing  into  the  stomach.  Into  this  instrument  were  poured 
fifty  grains  of  the  muriate  of  tin,  dissolved  in  two  ounces 
of  distilled  water;  and  three  minutes  after,  about  fourteen 
ounces  of  milk  were  introduced,  and  the  oesophagus  was  tied, 
in  order  to  prevent  vomiting.-f-  The  animal  shewed  no  dis* 
position  to  vomit ;  he  did  not  even  appear  to  suffer.  Thei 
next  day  he  was  agitated,  and  tormented  by  a  violent  thirst ;; 
but  walked  well.  He  lived  four  days  in  this  state,  and 
his  death  was  not  preceded  by  any  convulsive  movements,  or 
paralysis.  On  opening  the  body,  no  alteration  was  found 
the  mucous  coat  of  the  stomach,  or  intestinal  canal.  ijjlei 

This  experiment  proves  that  the  milk  prevented  the  action  * 
of  the  muriate  of  tin ;  for  fifty-four  grains  of  this  salt,  intro 
duced  into  the  stomach  of  a  dog,  whose  oesophagus  is  tied  up 
destroy  life  in  a  few  hours,  exciting  a  considerable  inflam 
mation  of  the  prima  vi<R. 

I  wished  to  determine  whether  the  milk  acted  as  a  diluen 
or  whether  it  exercised  a  chemical  action  similar  to  tliat  whiciBe^j 
takes  place  in  our  laboratories.  [Fk 

Experiment.  At  thirty-nine  minutes  after  nine,  two  doapdui 
about  the  same  size  and  weight  were  taken ;  the  oesophagus  dlpK^ 
each  was  detached,  and  fifty-four  grains  of  muriate  of  tiiRtjij^ 
dissolved  in  three  drachms  of  distilled  water,  M'ere  inject 


*  Tljesc  nine  drachms  consisted  of  seven  drachms  of  aDimal  matt 
and  two  drachms  of  muriatic  acid  and  oxyde  of  tio> 
t  This  operation  was  extremely  long. 
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iito  the  stomach  of  each ;  immediately  after,  fourteen  ounces 
f)f  the  same  fluid  were  given  to  one  of  them,  and  fourteen 
)unces  of  milk  to  the  other:  the  oesophagus  of  each  was  tied 
|ip.    The  first  died  the  next  day  at  five  in  the  morning; 
he  one  which  had  taken  the  milk,  lived  five  days,  without 
xperiencing  any  other  symptom  than  a  febrile  action,  and 
degree  of  lassitude.    The  mucous  membrane  of  the  stomach 
ff  that  dog,  which  Ijad  taken  only  water,  was  of  a  blood-red 
olour,  principally  in  its  pyloric  portion;  that  which  lines  the 
iuodenum,  likewise  presented  some  extremely  red  patches, 
'here  was  not  any  alteration  in  the  digestive  canal  of  the 
]imal,  to  which  the  milk  had  been  given. 
From  this  experiment  it  follows,  that  milk  does  not  act  by 
eie  water  w4uch  it  contains,  but  because  it  exerts  on  the 
uuriate  of  tin,  a  chemical  action  which  we  have  described, 
382.  M. 

391.  Guided  by  these  facts,  the  physician  called  to  the 
li  sistance  of  persons  poisoned  by  this  salt,  will  have  im- 
i  ediate  recourse  to  milk  in  very  great  quantity ;  in  case  of  a 
tficiency  of  this  article,  he  will  inundate  the  patients  with 
liOth,  warm  water,  or  sweet  and  mucilaginous  decoctions:  by 
^sse  means  the  poison  will  be  found  diluted  and  decomposed, 
cd  will  be  soon  expelled,  on  account  of  the  fulness  of  the 
ecus,  which  contains  it.    In  the  case  where,  in  consequence 
the  rapid  and  energetic  action  of  this  poisonous  substance, 
MDptoms  of  inflammation  of  one  or  more  of  the  organs  of 
3  abdominal  cavity,  should  make  their  appearance,  general 
Id  local  bleedings  will  become  necessary,  with  fomentations, 
Id  emollient  and  narcotic  glysters.    If  the  patient  should  fall 
J,  pprey  to  alarming  nervous  symptoms,  opiates  and  the  least 
^  titating  antispasmodics  should  not  be  neglected. 

,  Of  the  Oxyde  of  Tin, 

itlfS92.  I  caused  dogs  of  diff'erent  sizes,  to  swallow  varied 
ees  of  the  protoxyde  and  deutoxyde  of  tin;  these  ani- 
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mals  experienced  the  same  symptoms  as  those  mentioned 
in  the  preceding  article.  The  ingestion  of  one  or  two  drachms 
of  these  substances,  has  constantly  killed  them,  producing 
similar  lesions  to  those  occasioned  by  all  the  corrosives. 


ARTICE  VI. 

Species  6th.  Preparations  of  Zinc. 
Var.  1st.  Sulphate  of  zinc. 
2nd.  Oxyde  of  zinc. 

393.  The  preparations  of  zinc  being  much  employed  inj 
medicine  and  in  the  arts,  and  their  inconsiderate  use  beingi 
capable,  of  occasioning  serious  accidents,  we  think  it  a  dutj 
to  explain  whatever  relates  to  the  kind  of  poisoning  they  maj 
give  rise  to. 


OF  ZINC. 

394.  Zinc  is  a  solid  metal,  of  a  bluish-white  colour,  ancj 
lamellated  structure ;  its  specific  gravity  is  7, 1 . 

395.  When  strongly  heated  in  a  crucible,  it  quickly  goej 
into  fusion :  it  absorbs  all  the  oxygen  of  the  atmosphere,  anfl 
burns  with  a  beautiful  white  flame,  inclining,  to  green,  an^ 
extremely  brilliant.    The  oxyde  of  zinc  formed,  is  diff"use<i 
through  the  atmosphere,  and  is  there  condensed  into  ej|[ 
tremely  light  flakes  of  a  beautiful  white  colour.    This  oxyt 
formerly  bore  the  names  of  Flowers  of  Zinc,  nihil  album,  lai 
philosophica ;  etc.    The  metal  may  be  extracted  afresh, 
collected,  and  calcined  strongly  with  charcoal. 

396.  At  the  ordinary  temperature,  zinc  dissolves  wii 
effervescence  in  the  sulphuric  and  muriatic  acids  extreme 
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diluted.    A  disengagement  of  hydrogen  gas  takes  place,  aijB'j(|| 
the  formation  of  a  sulphate  or  muriate  of  zinc:  whifl*^: 
proves  that  the  water  has  undergone  decomposition. 
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I  397.  Of  late  years  it  has  been  attempted  to  employ  vessels 
•f  ziuc  for  utensils  intended  for  the  preparation  of  food,  and 
»;or  measuring  and  preserving  fluids :  but  the  experiments  of 
1^.  M.  Vauquelin  and  Deyeux,  which  we  shall  report,  prove 
Jiat  this  metal,  which  is  easily  acted  upon,  is  attached  by 
asrater,  vinegar,  lemon  juice,  and  sorrel,  by  the  muriates  of 
nmmonia  and  soda,  and  by  butter.  Now,  as  the  compounds 
^3sulting  from  the  action  of  some  of  these  re-agents  are  pos- 
sessed of  purgative  and  emetic  properties,  it  is  prudent  to 
pplace  this  metal  by  those  Avhose  effects  on  the  aninial  eco- 
tomy  cannot  be  suspected. 

•  "  1st.  Water  allowed  to  remain  in  vessels  formed  of  zinc, 
was  partly  decomposed,  and  a  white  oxyde  was  produced. 
The  water  which  covered  this  oxyde  had  a  metallic  taste. 
'  **  2nd.  A  mixture  of  eight  ounces  of  distilled  water  with 
1  three  drachms  of  distilled  vinegar  was  boiled  in  a  saucepan 
I  of  zinc :  after  eight  minutes'  ebullition,  the  liquor  had  ac- 
(  quired  a  taste  decidedly  rough  and  metallic ;  it  contained 
3  an  acetate  of  zinc,  the  presence  of  which  was  demonstrated 
1  by  the  proper  tests.  * 

'  "  3d.  A  similar  experiment  was  made  with  lemon  juice, 
n  mixed  in  the  proportion  of  three  drachms  to  eight  ounces 
(  of  water.  The  liquor,  after  eight  minutes  of  ebullition, 
I  acquired  a  taste  like  the  preceding;  and  it  was  discovered 
?  by  the  tests,  that  it  contained  citrate  of  zinc. 
' "  4th.  Eight  ounces  of  water  with  an  ounce  of  sorrel  cut 
iifine,  were  boiled  in  a  saucepan  of  this  metal.  The  liquor 
u afterwards  having  been  filtered,  possessed  an  acid  flavour: 
tit  was  even  proved  that  it  contained  no  metal  in  solution: 
Mbut  small  parcels  of  a  whitish  precipitate  were  observed, 
which  being  collected  and  examined,  exhibited  the  charac- 
rters  of  oxalate  of  zinc. 

5th.  A  mixture  of  eighteen  grains  of  muriate  of  ammo- 
ioia  and  of  twelve  ounces  of  water,  after  eight  minutes  of 
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"  ebullition,  yielded  a  liquor  which  contained  zinc  in  solution, 
"  the  presence  of  which  was  demonstrated  hy  the  tests. 

"  6th.  The  same  experiment  was  repeated  with  the  muriate 
"  of  soda,  in  the  dose  of  a  drachm  and  a  half  to  twelve 
ounces  of  water;  and  a  liquor  was  furnished,  which, 
on  being  treated  with  the  prussiate  of  potash,  yielded  a 
precipitate  of  oxyde  of  zinc,  but  in  small  quantity. 

7th.  Lastly,  a  composition  was  made  with  butter,  flour 
"  &c.  in  a  saucepan  of  zinc.    At  the  end  of  the  experimeni 
"  it -was  found  that  the  bottom  of  the  vessel  had  lost  iti 
"  polish,  and  that  there  was  even  formed,  near  the  middle,  a 
"  small  hole,  through  which  the  grease  had  oozed. 

It  results  from  these  experiments  that  zinc  is  acted  upoi 
"  by  >  water,  the  weakest  vegetable  acids,  some  saline  sul 

stances,  and  butter.    Now,  since  in  the  preparation 
"  food,  vegetable  acids  are  frequently  employed,  which  ar^^ 
"  capable  of  making  this  metal  pass  into  the  state  of  salt,  i 
may  be  readily  conceived,  that  the  salts  of  zinc  produciii,, 
"  on  the  animal  economy  changes  more  or  less  sensible,  th^ 
"  metal  should  not  be  employed  for  utensils  intended  for  tl  : 
preparation  of  food,  or  for  the  measuring  and  preserving  < 
«  fluids.* 

*  Annals  of  Chemistry,  torn.  Ixxxvi.  p.  51.   Report  made  by  M.  M.  Val'f 
quelin  and  Deyeux. 

M.  M.  Devaiix  and  Dejaer,  physicians  at  Liege,  have  tried  a  series 
experiments  on  the  human  hody,  relative  to  the  use  of  the  acetate  a 
citrate  of  zinc.  They  have  drawn  the  following  conclusions  from  th 
experiments. 

"  1st.  That  the  acetate  of  zinc,  in  the  dose  in  which  it  can  be  foi 
"  in  food,  and  be  swallowed  without  being  aware  of  its  presence,  candRnttf^ 
"  exert  any  action  upon  our  organization.  ,  'm^h 
*'  2nd.  That  in  a  stronger  dose  it  acquires  an  intolerable  flavour,  wl|Bitk(j| 
would  constantly  cause  any  aliment  to  be  rejected,  in  which  it  mi 
"  chance  to  be  found. 

3d.  That  in  a  very  strong  dose,  and  such  as  it  is  impossible  to  ob 
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"  in  the  preparation  of  any  food,  it  has  still  no  poisonous  property;  m^^ 

\ 
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i:hemical  history  of  the  sulphate  of 
zinc  (white  vitriol). 

398.  The  sulphate  of  zinc  of  commerce  contains  always 
,ilphate  of  iron,   and  sometimes    sulphate  of  copper.  It 

in  the  form  of  white  masses,  grained  like  sugar,  often 
fviotted  with  yellow.    It  has  a  pretty  strong  acrid,  styptic, 
letallic  taste  ;  and  is  soluble  in  twice  and  a  half  its  weight  of 
liter,  at  15°. 

399.  Thus  dissolved  it  reddens  the  tincture  of  tournesol. 
4400.  Potash  and  ammonia  precipitate  from  it  an  oxyde  of 
[Tjreenish  white  colour,  easily  soluble  in  an  excess  of  the 
iter  of  these  alkalies.    The  oxyde  obtained  by  potash,  being 

shed,  dried,  and  calcined  with  charcoal,  is  revived,  provided 
temperature  be  very  mucli  elevated. 
1401.  The  solution  of  sulphate  of  zinc  of  commerce  fur- 
jihes,  with  the  prussiate  of  potash,  a  precipitate  of  a  rather 
p  blue  colour,  consisting  of  the  prussiate  of  zinc  and  the 
isssiate  of  iron.  (Vide  §.  42). 

p!02.  The  hydro-sulphurets  produce  instantly  a  blackish 
iment,  consisting  of  hydro-sulphuret  of  zinc  and  hydro- 
ihuret  of  iron. 

comes  a  medicine  of  a  disagreeahle  flavour,  whicli  possesses  properties 
laetic  and  slightly  purgative,  like  the  acidulated  tartrate  of  potash,  and 
*rioHS  other  salts  wliich  are  found  combined  in  different  aliments,  and 
lich  only  come  within  the  jurisdiction  of  medicine  in  a  much  liigher 
se  tlwn  is  commonly  employed  in  the  kitchen. 
»4th.  Tliat  the  citrate  of  zinc,  given  in  the  dose  of  half  a  drachm,  and 
lerwards  of  a  drachm,  produced  no  determinate  effect.  (Proccs-verbal 
la  stance  publique  de  la  SociH6  6tablie  a  Liege,  1813)." 
t  be  observed  that  M.  M.  Devaux  and  Dejaer  made  their  experiments 
IjSpanish  prisoners,  of  a  good  constitution  and  in  good  health;  that  they 
never  made  them  upon  delicate  persons,  whose  nervous  systems  are 
mely  irritable;  and  moreover,  that  they  make  no  report  of  experi- 
■♦on  the  use  of  saline  solutions  containing  zinc,  nor  of  that  of  butter 
*  with  the  same  metal,  we  ought  to  persist  in  not  employing  it  until 
rous  and  varied  experiments  have  fixed  our  ideas  in  thi»  respect. 

T  2 
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403.  The  chromate  of  potash  throws  down  from  it  chro- 
mate  of  zinc  of  an  orange  yellow  colour. 

404.  Gall-nuts  and  a  strong  infusion  of  tea  produce  a  deep 
violet  blue  precipitate. 

405.  Burgundy  wine,  and  water  saturated  with  sugar,  occa- 
sion no  turbidness  in  it. 

406.  Gelatine  decomposes  it,  and  produces  a  few  light 
flakes  of  a  yellowish  white. 

407.  Albumine  produces  a  white  sediment. 

408.  Milk  is  curdled  by  a  tolerably  great  quantity  of  this 
solution. 

409.  Human  bile  poured  into  the  solution  of  sulphate  oi^ 
'  zinc,  precipitates  from  it  a  few  flakes  of  a  yellow  colour.*  ■ 

ACTION  OF  SULPHATE  OF  ZINC  ON  THeI 
ANIMAL  ECONOMY.  1 

410.  The  sulphate  of  zinc  is,  without  dispute,  of  all  the' 
metallic  salts,  that  which  produces  the  fewest  serious  acci- 
dents. Being  possessed  of  a  high  degree  of  emetic  virtue,  itf 
is  quickly  expelled  by  vomiting,  whenever  introduced  into  the 
stomach.  I  might  quote  many  cases  in  support  of  this  fact 
but  shall  confine  myself  to  describing  the  two  following 
experiments. 

Experiment  1st.  A  small  dog  was  caused  to  swallow  sixt) 
grains  of  the  sulphate  of  zinc  in  powder :  five  minutes  after 
wards  he  twice  vomited  some  white  matter.  At  the  end  o 
a  quarter  of  an  hour  he  made  violent  efforts  to  throw  up ; 
small  quantity  of  a  frothy  substance,  and  refused  to  take  aDajof 
food.    The  next  day  he  was  quite  recoviered.  nj^ 

*  The  sulphate  of  zinc  freed  from  iron,  and  perfectly  pure,  S^^^'Blijij' 
white  precipitate  to  potash,  ammonia,  and  the  prussiate  of  potash;  andH 
I  white,  slightly  yellow,  to  the  hydro-sulplmrets  of  potash,  of  soda,  andfl"^ 
ammonia.   The  infusion  of  gall-nuts  in  alcohol  docs  not  produce  any  prBi(^|| 
cipitate:  the  fluid,  nevertheless,  puts  on  ratlier  a  milky  appearance.  ■ 


267 


Experiment  2nd.  To  a  middling  sized  dog  were  given  seven 
ddrachms  thirty-six  grains  of  sulphate  of  zinc  of  commerce, 
ddissolved  in  two  ounces  of  water :  he  experienced  no  incon- 
Tvenience  during  the  first  twenty  minutes ;  he  then  complained 
ta  little,  and  vomited  three  times  in  the  space  of  four  minutes. 
IThe  matter  of  the  first  vomiting  was  partly  liquid  and  partly 
nsolid,  and  tolerably  abundant:  what  he  threw  up  latterly  was 
EOnucous,  stringy,  and  in  small  quantity  :  'his  moanings  became 
imore  and  more  violent.  Four  hours  afterwards  the  animal 
lappeared  fatigued ;  but  he  uttered  no  plaintive  cries,  and  did 
mo  longer  vomit.  The  next  day  he  ate  with  a  hearty  appetite, 
land  was  quite  recovered. 

If^  instead  of  leaving  the  animal  the  power  to  .vomit,  the 
wesophagus  should  be  tied  after  introducing  into  the  stomach 
la  sufficient  quantity  of  sulphate  of  zinc,  or  if  this  salt  be  in- 
jected into  the  veins,  life  is  destroyed  at  the  end  of  a  time 
khat  is  variable.  What  are  the  organs  on  which  this  substance 
nexerts  its  action  f 

Experiment  1st.  Forty-eight  grains  of  sulphate  of  zinc  dis- 
solved in  one  drachm  thirty-six  grains  of  distilled  water,  were 
irinjected  into  the  jugular  vein  of  a  small  and  weak  dog. 
SScarcely  had  the  liquid  been  injected,  when  the  animal  died 
wvithout  any  other  apparent  symptoms  than  violent  and  fruitless 
!;efiforts  to  vomit.  The  lungs  presented  no  alteration:  the 
nnucous  membrane  of  the  stomach  and  intestines  was  in  the 
Hiatural  state. 

Experiment  2nd.  Immediately  after  there  were  injected 
linto  the  jugular  vein  of  another  small  dog  twenty-four  grains 
)of  the  same  salt,  dissolved  in  sixty  grains  of  distilled  water;. 

few  seconds  after  the  injection,  the  animal  vomited  a  very 
•mail  quantity  of  yellow  liquid  matter,  stringy,  and  as  it  were 
)bilious,  and  died  in  the  space  of  three  minutes,  in  such  a 
*itate  of  tranquillity,  that  he  might  have  been  thought  to  have 
*een  asleep;  his  breathing  was  not  at  all  impeded.  On 
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opening  the  body,  the  hings  and  other  organs  were  found  in 
their  natural  state. 

Experiment  3d.  At  half  past  eleven  there  were  injected  into 
the  jugular  vein  of  a  strong  middle  sized  dog,  twenty-eight 
grains  of  sulphate  of  zinc,  dissolved  in  two  drachms  and  a  half 
of  water :  the  animal  instantly  made  great  efforts  to  vomit, 
and  threw  up  only  a  very  small  quantity  of  froth:  for  five 
minutes  he  was  in  such  a  state  of  stupor  and  inactivity,  that 
he  fell  on  his  side,  and  when  set  up  on  his  feet  instantly  fell 
like  an  inert  mass  of  matter.    His  breathing  was  deep  and  a 
little  difficult,  without  being  accelerated.    At  the  end  of  this 
time  he  appeared  to  recover  the  use  of  his  senses ;  he  was 
lifted  up  and  walked  with  tolerable  facility :  his  breathing  be- 
came more  and  more  accelerated  and  short,  to  such  a  degree 
that  a  hundred  inspirations  might  be  counted  in  a  minute.  A 
quarter  of  an  hour  after  the  injection,  he  lay  down  again 
without  uttering  the  least  plaintive  cry ;  he  was  not  agitated 
by  any  convulsive  movement,  his  whole  body  was  tranquil  ; 
he  was  set  up  again  on  his  feet,  and  the  slightest  blow  was 
sufficient  to  upset  him.    At  one  o'clock  his  situation  appeared 
very  satisfactory,  he  seemed  not  to  have  experienced  any  in- 
disposition.    The  next  day,  at  two  in  the  afternoon,  his 
breathing  was  a  little  difficult ;  he  continually  uttered  cries  not 
very  acute :  when  approached  he  made  frightful  bowlings : 
there  were  neither  convulsions  nor  paralysis.    Two  days  after- 
wards, judging  him  to  be  perfectly  recovered,  food  was  given 
to  him,  and  he  devoured  a  great  quantity  of  victuals.  He 
was  kept  till  the  eighth  day  without  experiencing  the  slightest 
accident.* 

Experiment  4lh.  The  oesophagus  of  a  strong  shaggy  dog 
was  detached,  and  an  opening  made  in  it,  through  which  were 

-  I 

•  A  few  days  afterwanls,  this  dog  was  killed  by  making  him  swallow 
another  poisonous  substance.  He  was  dissected,  and  the  lungs  wer^ 
fouud  to  be  sound. 
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.ntroduced,  by  means  of  an  elastic  gum  catheter,  seven 
drachms  thirty-six  grains  of  sulphate  of  zinc,  dissolved  in  two 
.unces  and  a  half  of  water :  the  oesophagus  was  tied  below  the 
opening.  At  the  end  of  ten  minutes  the  animal  made  fruitless 
2tforts  to  vomit ;  he  had  two  liquid  stools,  in  which  he  expelled 
ci  worm.  Four  hours  after,  his  breathing  was  a  little  difficult. 
The  next  day  he  appeared  fatigued,  inactive,  and  moaned 
from  time  to  time.    He  died  on  the  night  of  the  third  day. 

Appearances  on  Dissection. — The  mucous  membrane  of 
the  stomach  was  of  a  deep  red  colour  throughout  its  whole 
extent ;  it  shewed  here  and  there  black  spots  formed  by  extra- 
•asated  blood  upon  the  muscular  coat.  The  duodenum  ex- 
libited  no  remarkable  alteration.  The  lungs  were  rather 
ess  crepitating  than  in  their  natural  state,  and  their  colour 
1  ivas  rather  dark. 

The  first  experiments  seem  to  prove  that  a  concentrated 
Golution  of  the  sulphate  of  zinc  introduced  into  the  veins,  acts 
>by  stupifying  the  brain.  In  the  third,  this  salt  appeared  like- 
wise to  exert  its  action  upon  the  lungs.  Nevertheless  the 
quick  recovery  of  the  animal,  and  the  natural  state  in  which 
khe  thoracic  viscera  were  found,  would  tend  to  create  a  belief 
that  the  pulmonic  symptoms  were  purely  symptomatic  of  the 
Hiervous  affection,  under  which  the  animal  would  undoubtedly 
laave  sunk,  had  he  not  been  sufficiently  strong  to  resist  the 
inrst  attack  of  the  poison.  In  the  last  experiment,  death  ought 
to  be  attributed  to  both  the  action  of  the  sulphate  of  zinc  on 
ithe  stomach,  and  to  the  operation  to  which  the  animal  had 
)b€en  submitted. 

5^SYMPTOMS  OF  POISONING    BY  THE  SUL- 
PHATE OF  ZINC. 

Observation  1st. 

-  "  A  young  lady,  pressed  by  ardent  thirst,  drank  off  at  a 
' "  draught  half  a  setier  of  a  liquor  which  she  took  for  lemon- 
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"  ade,  and  which  unfortunately  proved  to  be  a  solution  of 

two  ounces  of  white  vitriol :  she  only  found  out  her  error  at 
"  the  last  mouthful,  which  she  threw  away. 

"  An  excessively  astringent  taste  was  perceived,  and  her 
"  throat  appeared  contracted  to  such  a  degree  as  to  cause  an 

apprehension  of  strangulation.  She  had  instantly  recourse 
"  to  milk  and  oil,  both  alike  nearly  useless  in  a  case  like  this* 

"  On  my  arrival,  I  found  the  lady  in  a  dreadful  situation,^ 
"  her  countenance  pale  and  sunk,  the  extremities  cold,  the 

eyes  dim,  and  the  pulse  convulsive.  Being  informed  of 
"  the  cause  of  the  accident,  I  hastened  to  procure  the  reme- 
"  dies  which  I  considered  the  most  effective.  Knowing  that 
"  white  vjtriol  was,  before  the  discovery  of  tartarized  anti- 

mony  and  ipecacuanha,  the  emetic  most  commonly  em- 
"  ployed  by  the  ancients,  I  informed  her  that  it  would  soon 
"  act  as  such.  In  short,  vomiting  soon  took  place j  and  I 
"  kept  it  up  by  giving  warm  water. 

"  Being  certain  that  this  method  had  caused  the  evacuatiou 
"  of  a  great  part  of  the  poison,  I  set  about  decomposing  the 

rest  by  means  of  the  fixed  alkali  diluted  with  sugared  water. 

From  that  moment  the  vomiting  ceased.    The  burning  heat 

which  the  lady  experienced  at  the  stomach  subsided  by 
"  degrees,  and  in  less  than  two  hours  yielded  entirely  to  the 
*'  use  of  the  alkaline  solution.  I  ordered  her  to  use  a  gargle 
"  of  a  little  more  concentrated  solution  of  alkali,  in  order  to 
*^  decompose  the  vitriolic  particles  adhering  to  the  throat  and 
"  mouth,  and  which  continued  to  act  upon  those  organs. 

"  The  pulse  being  perfectly  restored,  I  recommended,  for 
"  the  rest  of  the  day,  milk,  broth,  and  linseed  tea.    I  ordered 

likewise  the  employment  of  glysters  and  warm  baths,  in 
"  order  to  calm  the  degree  of  heat,  which  had  now  extended 
"  itself  to  the  extremities,  as  well  as  the  irritation  of  the 
"  nervous  system."* 

•  This  observation  is  from  the  collection  of  Parmentier.   Vide  Buchaq 
Mkecinc  Dorrmlique,  toni.  iii.  p.  450,  3d  edition. 
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Observation  2nd. 

A  baker  of  Fribourg,  convaleiscent  from  putrid  fever,  being 
lormented  by  an  ardent  thirst,  swallowed  eight  or  ten  ounces 
of  water  in  which  his  servant  had  put,  by  mistake,  some  white 
v  itriol,  (sulphate  of  zinc).  A  few  minutes  after,  the  baker  com- 
plained of  pains  in  the  epigastric  region,  and  afterwards  over 
he  whole  of  the  abdomen ;  in  a  short  time  he  was  seized  with 
.omitings  and  continual  stools ;  he  had  recourse  alternately  to 
D utter  and  cream,  the  effects  of  which  he  had  heard  extolled 
11  similar  cases :  all  these  greasy  substances,  which  he  vomited 
IS  fast  as  he  swallowed  them,  gave  no  relief. 

This  poison  had  been  about  an  hour  in  his  stomach  when  I 
vas  called  in.  On  arriving  at  his  house  I  perceived  the 
emains  of  the  vitriol  at  the  bottom  of  the  glass,  which  had  not 
)een  dissolved :  I  caused  him  to  take  as  much  as  he  could 
wallow  of  prepared  crabs'  eyes,  and  afterwards  a  tea-spoonful 
t  a  time,  at  intervals,  in  such  a  manner  that  he  took  in  the 
vhole  an  ounce. 

The  first  dose  of  this  remedy  excited  in  an  instant  an  efFer- 
escence  which  changed  the  pain  of  the  stomach  into  a  burn- 
ig  heat,  and  produced  eructations,  the-  taste  of  which  the 
atient  could  never  determine,  bordering  however  on  sour. 
This  symptom  was  only  temporary,  and  in  less  than  an  hour 
he  whole  of  the  symptoms  which  had  appeared  from  the 
eginning,  vanished. 

The  patient,  however,  felt  some  putrid  eructations  from 
le  stomach,  and  from  time  to  time  made  slight  efforts  to 
omit :  at  length  the  thirst  too  returned  again. 
A  few  drops  of  dulcified  spirit  of  nitre,  which  I  directed  to 
taken  in  water,  with  a  view  to  saturate  the  excess  of  crabs* 
yes,  of  which  the  patient  had,  without  doubt,  taken  more 
lan  was  necessary  for  absorbing  ,the  vitriolic  acid,  relieved 
ffectually  these  new  symptoms.    At  four  in  the  afternoon, 
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the  patient,  who  had  regained  his  appetite,  and  eaten  a  little 
broth,  returned,  perfectly  cured,  to  his  bakehouse.* 

Obseuvation  3d. 

"  I  attended,"  says  M.  Foder^,  "  an  officer  of  the  cus- 
"  tonis  to  whom  an  apothecary  had  given  internally  sixteen 

grains  of  this  salt,  for  the  cure  of  a  gonorrhcEa,  who  was 
"  labouring  under  symptoms  of  poison,  particularly  inflam- 
*'  mation  of  the  abdomen,  with  retraction  of  the  navel,  and 
"  colics  similar  to  the  miserere,  which  did  not  give  way  with- 

out  repeated,  general,  and  local  bleedings,  copious  emolr 
"  lient  drinks  continued  for  the  course  of  a  month  ;  oily  me- 
"  dicines,  opiates,  and  warm  baths  repeated  every  day.f 

411.  An  astringent  taste,  sense  of  strangulation,  nausea, 
copious  vomitings,  frequent  stools,  pains  in  the  epigastric 
region,  extending  afterwards  over  the  whole  of  the  abdomen 
difficulty  of  breathing,  frequency  of  pulse,  paleness  of 
countenance,  and  coldness  of  the  extremities ;  such  are  th 
symptoms  which  the  saline  substance  we  are  describing  giv 
rise  to. 

LESIONS  OF  TEXTURE  PRODUCED  BY  TH 
SULPHATE  OF  ZINC. 

412.  It  will  be  readily  conceived,  that  the  derangement 
produced  by  this  salt  cannot  be  very  considerable,  if  it  bi 
remembered  how  confined  its  corrosive  properties  are.  Nei 
ther  do  we  find  after  the  death  of  animals  which  have  falle 
victims  to  very  strong  doses  of  the  sulphate  of  zinc  (thei 
oesophagus  having  been  tied)  any  thing  more  than  an  infl 
mation,  not  very  severe,  of  the  membrane  with  which  it  h 
come  in  immediate  contact :  sometimes  some  black  blood 

*  Journal  de  M^decine,  Chirurg.  et  Phaini.  torn.  hi.  ann.  1781,  p. 
Observation  de  M.  Schueler. 
t  Fod6r6,  Op.  Citat.  p.  165,  torn.  iv.  1813. 
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observed  to  be  extravasated  upon  the  muscular  coat  of  the 
btomach  and  intestines. 

l\PPLICATION  OF  ALL  THAT  HAS  BEEN  SAID, 
TO  THE  DIFFERENT  CASES  OF  POISONING 
BY  THE  SULPHATE  OF  ZINC. 

413.  The  practitioner  called  upon  to  determine  a  case  of 
ctoisoning  produced  by  this  salt,  will  act  according  to  the 
lules  laid  down  §.401  to  409.  If  the  poisonous  substance 
aias  not  been  wholly  sM'allowed,  he  will  submit  it  to  the  action 
if  the  tests  which  are  capable  of  recognizing  it:  in  such 
aases  where  the  salt  is  to  be  sought  for  in  the  matter  vomited, 
rr  in  that  contained  in  the  digestive  canal,  the  analysis  of  tjiis 
laatter  by  the  same  menstrua,  and  above  all  the  reduction  of 
we  sulphate  of  zinc  to  the  metallic  state,  are  the  only  means 
ijapable  of  enabling  him  to  decide  with  certainty.  This 
eduction,  which  is  difficult  to  effect,  will  always  take  place 
fy  heating  to  redness  in  a  crucible,  strongly,  and  for  a  long 
ime,  the  masses  of  the  salt  evaporated,  dried,  and  mixed 
bith  caustic  potash.    Vide  §.  400. 

TREATMENT  OF  POISONING  PRODUCED  BY 
THE  SULPHATE  OF  ZINC. 

414.  The  physician  called  to  the  assistance  of  persons  who 
me  swallowed  too  strong  a  dose  of  sulphate,  of  zinc,  should 
iways  keep  in  view,  how  strong  an  emetic  property  it  pos- 
ssses  ;  he  will  consequently  endeavour  to  promote  the  vomit- 
sg,  by  giving  to  the  patient  a  great  quantity  of  warm  water 
«id  emollient  drinks,  amongst  which  the  preference  should 

}  given  to  milk,  which  possesses  likewise  the  power  of 
Meeting  the  decomposition  of  the  sahne  substance:  this 
iiimal  fluid  ought  to  be  preferred  to  alkaline  solutions,  which 
ie  generally  of  too  irritating  a  nature.    Emollient  glysters 
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frequently  repeated,  will  also  give  great  relief,  especially  when 
the  poison  has  passed  the  pylorus,  and  is  found  in  the  intes- 
tinal canal.  General  bleedings,  leeches,  and  warm  baths  are 
the  means  which  should  be  had  recourse  to  when  inflamma- 
tion of  the  abdomen  is  threatened,  or  when  it  shall  have 
already  appeared.  If  the  patient  should  be  endued  with  aui 
excessive  degree  of  nervous  irritability,  and  be  attacked  with 
obstinate  vomiting,  so  that  there  should  be  reason  to  believe 
that  the  whole  of  the  poison  has  been  expelled,  this  alarming 
symptom  alone  should  then  be  attended  to,  and  opiates  ad-^ 
ministered  without  delay. 

OF  THE  OXYDE  OF  ZINC. 

415.  The  oxyde  of  zinc  is  white,  extremely  light,  and  sc 
to  the  touch;  it  easily  dissolves  in  the  sulphuric  acid,  an^ 
gives  rise  to  the  sulphate  of  which  we  have  just  been  givinJ 
the  chemical  history  :  these  characters,  added  to  those 
have  before  described  in  speaking  of  metallic  zinc,  are  sufS 
cient  for  recognising  it.  I  have  given  this  oxyde  to  small  aiii 
weak  dogs,  in  the  dose  of  from  three  to  six  drachms.  The' 
were  attacked  with  vomitings,  without  suffering  much ;  ai 
their  health  was  soon  re-established. 


ARTICLE  VII. 

Ik 

SPECIES  VII.— PREPARATIONS  OF  SILVER.|'i/j 
Var.   Nitrate  of  Silver.  H  ^' 

4l6.  The  nitrate  of  silver  is  a  powerful  corrosive  poisoi 
we  are  of  opinion  that  the  attention  of  physicians  should 
called  to  a  substance  employed  for  a  long  time  past  as  a 
dragogue  cathartic,  and  which  is  at  this  day  recommended 
able  practitioners  in  the  epilepsy, 
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OF  SILVER. 

417.  Silver  is  solid,  of  a  beautiful  white  colour,  extremely 
brilliant.  Its  ductility  is  very  great.  Its  specific  gravity  is  as 
M0,4743. 

:  418.  Silver  exposed  to  the  action  of  Caloric,  goes  irito 
ifusion  at  a  little  above  a  cherry-red  heat. 

419.  Oxygen  is  capable  of  combining  with  this  metal,  and 
pgives  rise  to  an  oxyde  of  a  deep  olive  green  colour,  which  is 
Wecomposed  by  the  simple  action  of  heat. 

420.  Sulphur  combined  with  silver  forms  a  black  sul- 
>phuret. 

421.  The  nitric  acid  diluted  with  about,  an  equal  weight  of 
»water  dissolves  silver  by  the  assistance  of  a  gentle  heat. 
SNitrous  gas  is  formed  (deut-oxyde  of  azote)  which  partly 
tremains  at  liberty  in  the  acid,  and  colours  it  green,  arid  is 
•partly  disengaged,  diffusing  in  the  air  vapours  of  an  orange- 
fyellow  colour. 

Rationale.  (Vide  §.  SQO.  Part  1.  page  198. 
We  shall  next  examine  the  properties  of  the  nitrate  of  silver, 
'Pure  silver  is  not  poisonous. 

<  CHEMICAL  HISTORY  OF  THE  NITRATE  OF 

SILVER. 

422.  This  salt  crystallizes  in  thin  plates,  very  broad,  of  a 
Aeautiful  white  colour,  the  forms  of  which  are  extremely 
ifarious.    Its  taste  is  bitter,  acrid,  and  very  caustic. 

423.  When  thrown  on  burning  charcoal,  it.  enlivens  its 
ccombustion,  swells,  puffs  up,  and  goes  into  decomposition, 
rwith  a  disengagement  of  vapours  of  nitrous  acid  gas  of  an 
norange-yellow  colour  :  the  metallic  silver  remains  upon  the 
fcharcoal  with  all  its  usual  lustre. 

424.  Water  at  15*.  dissolves  about  its  own  weight  of  it. 
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The  solution  js  colourless,  and  stains  the  skin  of  a  violet 
colour. 

425.  Muriatic  acid,  and  the  soluble  muriates  decompose 
it,  and  precipitate  the  corneous  muriate  of  silver,  of  which 
the  peculiar  characters  have  been  given,  §.  40. 

426.  Potash,  soda,  and  lime  water  produce  a  precipitate 
of  the  oxyde  of  silver  of  a  deep  brown :  whilst  the  nitric  acid 
is  united  to  the  base  employed. 

427.  It  is  not  disturbed  by  ammonia,  which  depends 
upon  the  solubility  of  the  nitrate  of  ammoniacal  silver  thus 
formed. 

428.  The  hydro-sulphurets  produce  in  the  solution  a  sedi- 
ment of  black  sulphuret  of  silver.    Itatioiiale,  (Vide  §.  315.) 

429.  The  chromic  acid,^and  the  chromate  of  potash,  pre- 
cipitate from  it  a  chromate  of  silver  of  a  beautiful  carmine  red, 
which  changes  to  a  purple  on  being  exposed  to  the  light. 

430.  The  arsenious  acid,  and  the  soluble  arsenites,  preci- 
pitate a  yellow  arsenite  of  silver,  the  colour  of  which  becomes 
black  when  exposed  to  the  air. 

431.  The  solution  of  nitrate  of  silver  yields  a  precipitate  of 
phosphate  of  silver  of  a  yellow  colour,  on  the  addition  of  a 
few  drops  of  phosphate  of  soda. 

432.  Phosphorus  put  into  this  solution  decomposes  it ;  it 
passes  into  the  state  of  phosphoreous  or  phosphoric  acid,  and 
the  metal  is  precipitated.  Rationale.  (Vide  §.  3 1 6).  A 
plate  of  copper  produces  the  same  decomposition,  with  this 
slight  difference,  that  no  phosphoreous  or  phosphoric  acid  is 
formed,  and  that  the  fluid  becomes  blue  in  proportion  as  the 
action  takes  place,  which  phenomenon  depends  upon  the 
formation  of  nitrate  of  copper.  The  metal  precipitated  is 
composed  of  silver  and  a  small  quantity  of  copper. 

Rationale,  (Vide  §.  44). 

433.  The  prussiate  of  potash  forms  a  white  precipitate 
with  the  nitrate  of  silver. 
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434.  The  solution  of  gall-nuts  in  alcohol  occasions  no  sen- 
sible change. 

435.  If  ten  parts  of  Burgundy  wine  be  added  to  one  part 
)of  the  solution  of  nitrate  of  silver,  the  fluids  become  slightly 
uurbid,  and  acquire  a  violet  colour.  The  muriatic  acid  will 
^jive  with  them  a  white  precipitate,  but  which  will  soon 
assume  a  rose  colour  in  the  air.  The  hydro-sulphurets  pro- 
duce a  greenish  brown  precipitate ;  and  lastly  the  phosphate 
hf  soda  precipitates  them  of  a  violet  blue,  whilst  the  nitrate 
l>f  silver  unmixed,  gives  a  yellow  precipitate  with  this  same 
ee-agent. 

436.  If  fifteen  parts  of  an  infusion  of  tea  be  added  to  two 
•arts  of  the  solution  of  nitrate  of  silver,  there  will  be  obtained, 
II  the  course  of  three  or  four  minutes  a  flaky  precipitate  of  a 
eeep  purple  red,  bordering  a  little  on  black.  If  only  one 
sart  of  nitrate  of  silver  be  employed,  the  mixture,  which  is 
Ff  a  yellow  colour,  passes  first  to  a  red,  then  to  a  black, 
i.'ithout  any  alteration  of  its  transparency :  in  this  state,  the 
tiuriatic  acid  produces  a  sediment,  yellow  and  curdled. 

437.  Albumine  precipitates  copiously  the  nitrate  of  silver; 
we  precipitate  appears  in  the  form  of  heavy  coagula  of  a  white 
tolour,  and  it  easily  dissolves  in  an  excess  of  albumine. 

438.  Gelatine  produces  no  change  in  the  solution  of  nitrate 
F  silver. 

439.  A  mixture  made  with  nine  tenths  of  broth,  and  one 
mth  of  nitrate  of  silver,  furnishes  immediately  a  yellowish 
I'hite  precipitate,  very  heavy. 

'  440.  Milk  is  coagulated  by  the  nitrate  of  silver  when  em- 
doyed  in  sufficient  quantity :  a  formation  takes  place  of  very 
mall  white  curds,  and  the  fluid  becomes  transparent. 
■  441.  Bile,  poured  into  the  solution  of  nitrate  of  silver, 
i-oduces  an  orange-yellow  precipitate,  the  colour  of  which  is 
ot  changed  by  the  addition  of  a  fresh  quantity  of  bile. 
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OF  THE  LAPIS  INFERNALIS  (LUNAR  CAUS- 
TIC). 

The  lunar  caustic  is  nothing  else  than  the  neutral  nitrate  of 
silver  cast. 

442.  It  is  usually  seen  in  the  shape  of  small  cylinders  of  a 
blackish  brown  outside,  presenting  radiated  lines  on  fracture. 

443.  When  placed  on  burning  charcoal,  it  causes  it  to 
burn  with  greater  intensity  (a  character  belonging  to  all  the 
nitrates)  swells,  bubbles  up,  becomes  decomposed," 'and  leaves 
metallic  silver  easy  to  be  known,  especially  when  rubbed  with 
a  hard  body  in  order  to  make  it  acquire  its  peculiar  lustre  and 
brilliancy. 

444.  Distilled  water  dissolves  the  lunar  caustic  at  the  ordi- 
nary temperature,  and  the  solution  possesses  the  same  proper- 
ties as  that  obtained  by  the  crystallized  nitrate  of  silver.  Ii 
fact,  it  gives  a  white  precipitate  to  the  muriatic  acid,  a  deej 
brown  to  potash  and  lime,  a  black  to  the  hydro-sulphureta 
red  to  the  chromic  acid,  and  yellow  to  the  arsenious  acid 
Ammonia  does  not  at  all  disturb  it,  and  copper  and  phosphi 
rus  separate  from  it  metallic  silver. 


ACTION  OF  THE  NITRATE  OF  SILVER  ON 
THE  ANIMAL  ECONOMY. 

445.  When  injected  into  the  veins,  this  salt  gives  rise  t\ 
the  most  alarming  symptoms,  even  when  employed  in  a  ve: 
small  dose ;  it  almost  always  occasions  death ;  its  action 
much  less  powerful  when  introduced  into  the  stomach.  Wh 
are  the  organs  which  first  receive  so  fatal  an  impression  ? 
have  undertaken  a  series  of  experiments  in  order  to  throw 
light  upon  this  question. 

Experiment  1st.  At  thirty-five  minutes  after  eleven  o'cloc, 
one  third  of  a  grain  of  nitrate  of  silver  dissolved  in 


i  .rachms  of  distilled  water,  was  injected  into  the  jugular  vein  of 
>  strong  dog,  though  of  the  middle  size.    At  the  end  of  half 
111  hour,  his  respiration  became  difficult  and  sonorous;  the 
inimal  appeared  to  be  suffocated ;  a  quarter  of  an  hour  after 
was  calm ;  he  made  a  few  steps  without  exhibiting  the 
stast  sign  of  vertigo  or  paralysis.    He  was  scarcely  laid  down 
m  minutes,  when  he  had  a  fresh  attack  of  suffocation ;  his 
ffealhing  was  extremely  frequent  and  difficult,  and  the  left 
rjre  leg  was  agitated  with  slight  convulsive  movements.  We 
>ished  to  know  if  he  could  still  stand  on  his  legs ;  he  made  a 
nv  steps  without  staggering,  but  he  had  fresh  attacks  of  suf- 
c cation;  the  convulsive  motions  continued  in  the  same  limb, 
od  became  stronger  and  stronger.    At  three  o'clock  he  could 
>  longer  walk;. his  breathing  was  excessively  accelerated  and 
Ifficult ;  his  moans  and  horrible  cries  announced  the  pain 
mich  he  suffered  ^  he  had  now  and  then  shocks,  during  which 
i  the  muscles  were  strongly  contracted ;  the  upper  lip  was 
lilated  with  convulsive  motions.     He  died  at  six  minutes 
c  er  four. 

/  Appearances  on  Dissection. — Several  portions  of  the  lobes 
!  the  lungs  were  livid,  of  a  compact  texture  like  liver,  not 
I  all  crepitating  when  cut  or  pressed ;  they  did  not  float  in 
Mer :  other  portions  of  a  rose  colour,  crepitating,  and  lighter 
itn  water.  The  mucous  membrane  of  the  duodenum  was  of 
e?ery  bright  cherry  red :  the  other  portions  of  the  intestinal 
nal  did  not  present  any  remarkable  change. 
[Experiment  2nd.  Two  grains  of  nitrate  of  silver  dissolved 
tl three  drachms  of  distilled  water,  were  injected  into  the 
luilar  vein  of  a  small  dog  :  immediately  panting,  clioaking,  and 
location  came  on,  with  vertigo.  These  symptoms  went  on 
>reasing :  at  the  end  of  two  minutes,  great  efforts  to  vomit, 
we  slight  convulsive  movements  of  the  right  fore  paw ;  the 
»uih,  lips,  and  tongue  were  livid;  a  great  quantity  of  bloody 
osity  flowed  through  the  left  nostril :  the  animal  was  ready 
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to  expire.  We  wished  to  know  whether  the  blood  contained 
in  the  arteries  was  black;  the  crural  artery  was  opened;  and 
about  an  ounce  of  red  blood  flowed  out,  when  all  at  once  the 
bleeding  stopped.  It  was  about  four  minutes  from  the  injec- 
tion :  the  arterial  opening  was  examined,  and  was  found  to  be 
stopped  up  by  a  coagulum  of  blood  of  a  clear  red  colour^ 
this  was  removed,  and  a.  small  quantity  of  blood  followed  of  9 
blackish  red.  The  animal  made  fresh  but  unsuccessful  efforts 
to  vomit.    He  died  six  minutes  after  the  injection. 

Appearances  on  Dissection, — This  was  immediately  per 
formed.    The  muscles  contracted  by  the  simple  contact  < 
the  air :  the  heart  was  of  a  livid  hue  bordering  on  black,  i  j 
was  swelled  out  by  a  very  great  quantity  of  blood  ;  that  coi 
tained  in  the  left  ventricle  was  black ;  the  right  auricle  aloii 
contracted  slightly :  the  arteries  of  this  organ  were  empt} 
the  descending  aorta  was  of  a  very  small  diameter.  Tli 
lungs,  throughout  almost  their  whole  extent,  exhibited  a  dee 
rose  colour  ;  the  posterior  lobe,  which  was  of  a  red  colou  , 
inclining  to  black,  contained  a  great  quantity  of  black  blood. 

Experiment  3rd.    Three  quarters  of  a  grain  of  nitrate  cb 
silver,  dissolved  in  a  drachm  and  a  half  of  water,  was  injecte 
into  the  jugular  vein  of  a  middle  sized  dog:  two  minut 
afterwards  the  animal  was  affected  with  vertigoes  and  syncopi 
his  breathing  became  difficult;  he  opened  his  mouth  wid 
and  forced  the  introduction  of  air  into  the  lungs  by  deep  i 
spirations ;  he  could  not  walk  without  falling  upon  his  hea»^ 
These  symptoms  increased  in  violence  till  the  moinent  of  1 
death,  which  took  place  ten  minutes  after  the  injection.    T\  f 
minutes  before  he  expired,  the  right  crural  artery  was  opene. 
the  blood  which  flowed  from  it  was  black.    The  body  \^  ^ 
opened  immediately  after  death:  the  lungs  exhibited  blali^ 
spots  in  several  points  of  their  posterior  part ;  all  these  poiilf 
were  less  crepitating  than  the  rest,  and  they  were  filled  wM,^ 
serosity,  and  a  little  blood.    The  heart  did  not  contractBL 
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of  its  parts ;  the  left  ventricle  contained  black  blood ;  the 
lomach,  which  was  in  its  natural  state,  contained  a  great  quan- 
ly  of  food. 

lExperiment  4th.  Half  a  grain  of  nitrate  of  silver  dissolved 
liiifty  grains  of  distilled  water,  were  injected  into  the  jugular 
m  of  a  small  terrier  dog:  in  an  instant  the  animal  expe- 
iiuced  a  great  degree  of  uneasiness  and  agitation  :  at  the  end 
I  two  minutes  he  was  seized  with  vertigo,  anhelation,  and 
ifocation:  he  vomited  a  little  white  matter  floating  in  a 
itat  quantity  of  foam,  and  had  an  involuntary  excretion  of 
we.  Five  minutes  after  the  injection  he  was  agitated  with 
invulsive  movements  of  the  thoracic  nmscles,  and  especially 
t  those  of  the  abdomen.  He  died  eleven  minutes  after  the 
cction.  Tlie  lungs  were  filled  with  blood,  and  exhibited 
vards  their  posterior  part,  some  patches  of  a  deep  red,  the 
iture  of  which  was  less  crepitating  than  in  their  natural 
e:e. 

^Should  we  not  conclude  from  these  experiments,  that  a 
y  small  quantity  of  the  nitrate  of  silver,  introduced  into  the 
e  ent  of  the  circulation,  immediately  destroys  life,  by  acting 
D>n  the  lungs  and  on  the  nervous  system. 
'Fjxperiment  5th.    The  oesophagus  of  a  strong  shaggy  dog 

detached,  and  an  opening  made  in  it :  twelve  grains  of 
I  ate  of  silver  in  a  solid  form,  enveloped  in  a  paper  cone, 
?e  introduced  into  the  stomach,  and  the  oesophagus  was 

below  the  opening  to  prevent  vomiting.  The  animal 
I  on  the  night  of  the  sixth  day,  without  having  experienced 
<  other  symptoms,  than  debility,  intense  thirst,  and  fre- 
acy  of  pulse.  The  mucous  membrane  of  the  stomach  was 
vvery  red,  all  that  portion  near  the  pylorus  exhibited  small 
ik  spots,  the  size  of  pins'  heads,  so  as  to  appear  dotted, 
attentive  examination  shewed  that  these  spots  were  por- 
«  of  the  mucous  membrane  scarified,  being  absolute  per- 
itions,  which  did  not  at  ajl  affect  the  muscular  coat.    A  few 
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of  these  scars  were  likewise  found  in  some  other  parts  of  thif 
membrane.    The  lungs  were  perfectly  sound. 

Experiment  6lh.    At  five  minutes  after  twelve  at  noon,  a< 
robust  dog  of  the  middle  size,  was  made  to  swallow  twenty 
grains  of  the  nitrate  of  silver  dissolved  in  seven  drachms  of 
distilled  water ;  ten  minutes  after,  the  animal  uttered  plaintive 
moans.    At  two  o'clock  he  had  not  vomited,  he  continued  to 
whine,  and  was  extremely  dejected :  in  the  evening  he  did  not 
appear  to  be  much  deranged.    The  next  day  he  ate  witji  some 
appetite.    The  third  day  at  eleven  in  the  morning  he  wa| 
made  to  swallow  tliirty-two  grains  of  the  same  salt  dissolved 
in  seven  drachms  of  distilled  water:  two  ininutes  afterwards 
he  vomited  a  great  quantity  of  a  pulpy  matter,  mucous  am 
stringy,   amongst  vvhich  could  easily  be  distinguished  the 
food  he  had  taken  the  evening  before.    These  vomitings  were 
repeated  five  times  in  the  course  of  the  first  forty-two  minutei 
from  the  inge«iii)n  of  the  salt:  his  respiration  was  no  way  diffi 
cult,  and  he  made  no  complaint.    The  next  day,  (being  th( 
fourth  from  the  first  experiment)  he  ate  a  tolerable  quantit 
of  food.    On  the  fitih  day,  his  oesophagus  was  detached  aoi 
perforated,  and  thirty-six  grains  of  nitrate  of  silver  dissolve 
in  four  drachms  of  distilled  water  were  introduced  through  th 
opening.    He  immediately  after  appeared  to  be  suflfering  ex  ^ 
cruciatiug  pain,  and  continued  to  utter  plaintive  moans  duriuj-^ 
two  hours;  he  breathed  easily;  he  experienced  neither  con; 
vulsions  nor  paralysis,  and  was  able  to  walk  about  freeK 
At  three  o'clock  he  ceased  to  moan,  and  fell  into  a  state  c 
extreme  dejection.    The  day  after,  being  the  sixth  day,  hi. 
was  in  the  same  condition,  and  died  during  the  night. 

Appearances  on  Dissection. — ^The  mucous  membrane  ( 
the  stomach  was  reduced  to  such  a  state,  as  to  resemble, 
some  measure,  boiled  meat  almost  liquid,  and  could  be  d 


tached  with  the  greatest  facility.  Near  the  pylorus  were  sal 
some  eschars  of  a  grayish  white  appearance,  similar  in  eve 
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.  spect  to  those  produced  by  the  lunar  caustic  applied  to'  ex- 
rrnal  wounds.    The  muscular  coat,  which  was  of  a  cherry 
(id,  was  evidently  inflamed  in  several  places,  in  others  it 
aas  worn  very  thin.    The  lungs  were  red,  rather  livid,  cre- 
t;tating,  and  contained  a  quantity  of  air  in  every  part ;  they 
ontained  but  a  very  small  quantity  of  blood ;  their  texture 
las  neither  dense  nor  like  liver,  and  they  floated  in  water. 
♦446.  If  we  consider  with  what  facility  the  smallest  quantity 
nitrate  of  silver  introduced  into  the  circulation,  occasions 
iath,  by  acting  upon  the  lungs,  we  shall  be  obliged  to  con- 
lade  that  this  salt  cannot  have  been  absorbed  in  the  two  last 
pperiments :  the  death  of  the  animal  would  have  quickly 
Uowed,  and  the  symptoms  would  have  been  similar  to  those 
sserved  when  the  salt  is  injected  into  the  veins.    We  are 
opinion,  then,  that  the  nitrate  of  silver,  when  introduced 
oo  the  stomach,  induces  death  by  corroding  the  texture 
eiere  it  may  come  into  contact,  and  by  producing  an  inflam- 
tition  more  or  less  considerable.    It  is  probable  that  if,  in- 
lad  of  exhibiting  thirty-six  grains  of  this  salt,  three  or  four 
(ichms  had  been  employed,  life  would  be  destroyed  in  a  few 
urs :  the  stomach  in  that  case,  being  strongly  irritated  and 
lamed,  would  have  produced  a  re-action  upon  the  brain, 
rmeans  of  the  numerous  nervous  ramifications  which  connect 
Mse  two  organs  together. 

"MPTOMS  OF  POISONING  PRODUCED  BY 
THE  NITRATE  OF  SILVER. 

|H47.  Boerhaave  relates,  that  a  student  in  pharmacy  swal- 
maed  some  lunar  caustic,  and  serious  symptoms  resulted  from 
1 1,  excruciating  pains,  gangrene,  and  sphacelus  of  the  first 
'msages,  were  the  speedy  effects  of  this  poison. 
sWThe  nitrate  of  silver  exhibits  the  same  symptoms  as  those 
iwvhich  we  have  already  given  account  several  times,  when 
■taking  of  corrosives :  for  which  reason  we  shall  confine  our- 


284 


selves  to  this  simple  description.  It  may  sometimes  happt; 
that  the  borders  of  the  lips  and  the  space  round  the  chin  b: 
covered  wiih  purple  spots,  particularly  when  this  salt  has  hee; 
taken  in  a  fluid  state.  It  is,  moreover  very  probable,  that  in  thi 
kind  of  poisoning,  the  mucous  membrane  which  hues  ihe  ir, 
side  of  the  mouth  may  sometimes  present  eschars  of  a  grayii 
white,  similar  to  those  produced  by  a  cylinder  of  the  lunt 
caustic  on  a  wound. 


LESIONS  OF  TEXTURE  PRODUCED  BY  THI 
INGESTION  OF  THE  NITRATE  OF  SILVER. 

448.  When  the  action  of  this  salt  has  not  been  sufficient 
powerful  to  reduce  the  mucous  membrane  of  the  stomach  ' 
a  state  like  boiled  meat,  a  redness  of  this  membrane  is  pe 
ceived,  more  or  less  intense,  and  more  or  less  general :  sever 
points  of  its  texture  are,  as  it  were,  scarified,  and  the  colo. 
of  the  eschars  is  of  a  grayish  white,  or  of  a  very  deep  blac 
This  remarkable  change  takes  place  principally  when  tl 
nitrate  of  silver  has  been  taken  in  a  solid  form.    If  the  muco 
membrane  be  destroyed,  the  muscular  coat  of  the  stomach 
found  very  much  inflamed,  of  a  bright  red  colour,  and  sea 
fled  in  various    places;   sometimes   its  action  has  be 
carried  to  such  a  length  as  that  one  or  several  perforatio  ^ 
are    perceived.     It  is  easy  to   conceive,   that   the  oes 
phagus,  the  pharynx,  and  the  inside  of  the  mouth,  mr 
under  certain  circumstances,  be  the  seat  of  similar  morl 
alterations. 

APPLICATION  OF  ALL  THAT  HAS  BEEN  SAI 
TO  THE  DlFFEREN  r  CASES  OF  POISONIN 
BY  THE  NITRATE  OF  SILVER. 
449.  The  physical  and  chemical  characters  detailed 
422  and  seq.  wiH  do  away  the  necessity  of  our  repeati 

here  the  methods  of  ascertaming  tins  poison  when  it  is  witbu 
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iiixture,  aud  the  practitioner  has  a  portion  of  it  at  his 
ifsposal. 

4450.  If  it  should  be  necessary  to  discover  the  nitrate  of 
wer  amongst  the  fluids  vomited,  or  those  contained  in  the 
ipmach  of  a  person  deceased,  they  must  be  filtered  and 
liayed  by  the  re-agents  proper  for  discovering  this  salt, 
iving  attention  always  to  the  changes  of  colour  which  the 
Hferent  kinds  of  aliments  and  drinks  may  produce  in  the  pre- 
loitates.  (Vide  Part  1st.  p.  113.  Note).  This  first  examina- 
m  being  terminated,  the  fluids  should  be  evaporated  and 
cicined,  to  obtain  the  metallic  silver. 

t45 1 .  If  these  trials  should  prove  insufficient,  the  poison 
iMSt  be  sought  for  in  the  solid  matter  vomited,  in  the  parts 
tit  have  been  scarified,  and,  lastly,  in  the  alimentary  matter 
iQtained  in  the  stomach.  By  desiccation  and  calcination  of 
Sfse  substances,  the  metallic  silver  will  be  easily  separated, 
!  characters  of  which  we  have  described  §.417  et  seq. 

TREATMENT  OF  POISONING  BY  THE  NI- 
TRATE OF  SILVER. 

Is  there  any  antidote  to  the  nitrate  of  silver  ?  I  have 
mmpted  to  resolve  this  problem  by  submitting  a  number  of 
mials  poisoned  by  this  salt,  to  the  action  of  certain  chemical 
its. 

Experiment  1st.  The  oesophagus  of  a  small  dog  was  de- 
1  bed  and  perforated ;  thirty-six  grains  of  the  nitrate  of  silver 
csolved  in  an  ounce  of  distilled  water  were  introduced  into  the 
unach,  being  previously  mixed  with  two  drachms  of  muriate 
nsoda  dissolved  in  two  ounces  of  water :  the  oesophagus  was 
m  tied  below  the  opening  to  prevent  vomiting.  An  hour 
!2rwards  the  animal  appeared  a  little  dejected,  and  made 
l;ht  efforts  to  vomit.  He  died  at  the  end  of  the  fourth  day 
kthout  shewing  any  other  symptoms  than  dejection. 
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Appearances  on  Dissection. — The  mucous  membrane  of  the 
digestive  canal  was  in  its  natural  state,*  and  presented  no 
eschar. 

Another  animal  was  submitted  to  the  same  experiment, 
excepting  that  the  two  fluids  were  introduced  into  the  stomach 
separate!),  and  one  immediately  after  the  other.  Death  su- 
pervened on  the  fifth  day,  without  discovering  the  smallesif 
eschar  either  in  the  stomach  or  intestines. 

We  do  not  hesitate  to  conclude  from  these  facts,  that  the 
muriate  of  soda  dissolved  in  water  "  is  an  antidote  to  the 
nitrate  of  silver it  is  in  truth  necessary  that  it  be  adminis 
tered  a  very  short  time  after  the  ingestion  of  the  poisonou 
substance,  the  rapid  action  of  which  gives  rise  to  lesions 
which  when  once  produced,  can  by  no  means  be  cured  by  th* 
salt  which  we  recoramend.-j* 

*  It  was  of  a  clear  red  colour  in  some  places ;  but  this  colour  is  natn 
to  the  mucous  membranes  of  the  stomach  of  dogs,  as  any  one  may  convin 
himself  by  opening  one  of  these  animals  alive. 

f  If  we  reflect  on  the  energy  with  which  the  muriate  of  soda  transfo" 
tlie  nitrate  of  silver  into  an  insoluble  muriate,  possessing  no  'power 
acting  on  the  animal  economy,  it  will  be  perceived  how  advantageons 
is  to  employ  the  substance  which  we  propose. 

It  may  be  objected  that  the  two  animals  to  whom  the  muriate  of  so 
•was  exhibited,  lived  a  shorter  time  than  the  two  others  who  did  not  t 
that  salt,  and  were  in  other  respects  placed  in  the  same  situation  (vi 
§.  44^5,  exp.  5th  and  6th).    Before  answering  to  this  objection,  we  s 
propose  some  general  remarks  on  the  antidotes  of  corrosive  substan 
-which  will  be  sufficient  to  resolve  it  in  a  very  satisfactory  manner. 

1st.  It  is  impossible  to  affirm  that  any  chemical  agent  is  the  antid 
to  a  metallic  corrosive  poison,  unless  the  animals  sul)mitted  to  the  expe 
ment  be  prevented  from  vomiting.  In  fact,  the  recovery  of  the  aui 
may  depend  on  the  expulsion  of  the  corrosive  substance  upon  which 
chemical  agent  has  exerted  no  influence.  Tliese  kind  of  experiments  Ih 
can  have  no  weight,  except  in  those  cases  where  the  oesophagus  is  ti 
lip. 

2nd.  The  degree  of  vitality  of  animals  varies  in  an  astonishing  mann 
I  can  confidently  affirm,  from  a  great  number  of  facts  :  a.  that  an  ani 
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453.  The  physician  called  in  to  the  assistance  of  persons 
who  may  be  poisoned  by  this  salt,  should  have  recourse  to 
copious  draughts  of  water,  slightly  salted,  without  being  at  all 
afraid  of  the  developement  of  heat,  which  might  be  the  con- 
.  sequence  of  the  administration  of  this  medichie.    The  ad- 
vantages resulting  from  neutralizing  the  deleterious  salt  by 
efficacious  means  do  not  allow  of  hesitation  in  so  urgent  a 
'  case.    Emollient,  mucilaginous,  and  sweet  drinks  may  be 
;  afterwards  employed  to  calm  the  irritation  produced  by  the 
I  poison.    In  those  cases  where  inflammation  of  the  abdomen 
is  indicated  by  the  symptoms  which  characterize  it ;  general 
.  and  local  bleedings,  warm  baths,  emollient  fomentations,  and 
,  glysters  must  be  had  recourse  to. 

'  whose  cesopbagus  has  been  tied,  and  that  has  taken  no  poisonous  sab- 
;  Stance,  lives  sometimes  two  days  less  than  another  of  the  same  species 
i  and  size,  that  has  been  made  to  swallow  some  poison,  and  that,  in  other 
i  respects  is  placed  under  the  same  circumstances :  b.  that  death  hapi)ens  fre- 
c  quently  two  or  three  days  later  in  one  animal  that  has  swallowed  some 
\  poisonous  substance  in  the  same  dose  as  another  animal  of  the  same  species, 
t  the  oesophagus  of  each  being  tied.  It  is  then  impossible  to  draw  any  strict 
(  conclusion  by  paying  regard  only  to  the  number  of  days  that  may  elapse 
\  between  the  poisoning  of  the  animal  and  its  death.  We  must  however  ex- 
t  cept  some  poisons  of  this  class,  such  as  the  corrosive  sublimate  and  the  con- 
tcentrated  acids,  the  action  of  which  substances  is  so  powerful  and  constant, 
■  that  they  always  occasion  death  in  the  course  of  a  few  hours.  Let  any  one, 
I  for  example,  introduce  into  the  stomach  of  one  dog  a  drachm  of  corrosive 
»  sublimate  dissolved  in  eight  ounces  of  water,  and  into  that  of  another  dog 
c  of  the  same  size  a  like  quantity  of  this  salt  mixed  with  six  ounces  of  the 
k  same  liqnid,  which  shall  have  been  previously  diluted  with  the  albumine 
p  resulting  from  the  whites  of  seven  or  eight  eggs ;  the  former  will  die  in- 
»evitablyin  the  course  of  a  few  hours;  the  second  will  live  two  or  three 
I  days,  the  oesophagus  of  each  of  these  animals  having  been  tied. 

3d.  When  it  is  proved  that  such  a  corrosive  poison  produces  inflamma- 
t  tion,  ulceration,  and  scarification  of  one  or  of  several  parts  of  the  diges- 
t  tive  canal,  we  ought,  without  hesitation,  to  pronounce  that  chemical 
a  agent  to  be  its  antidote,  which  prevents  it  from  producing  all  these  injuries, 
\  whatever  may  be  the  time  at  which  death  may  supervene, 

■ 
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ARTICLE  Vlll. 

SPECIES  VIlI.—PREPARATrONS  OF  GOLD. 

Var.  ].    Muriate  of  Gold. 
2.    Fulminating  Gold. 

454.  Gold,  which  has  been  long  banished  from  the  materia 
medica,  possesses,  when  dissolved  in  the  muriatic  acid,  pro- 
perties extremely  energetic,  which  might  render  it  a  medicine 
of  great  utility  in  certain  syphilitic  affections ;  for  which  rea- 
sons the  practitioners  of  our  days  do  not  hesitate  to  employ  it 
in  such  affections,  taking  always  the  necessary  precautions  to 
prevent  danger.  The  symptoms  which  result  from  the  mtro- 
duction  of  a  ninth  of  a  grain  of  the  muriate  of  gold  into  the 
stomach,  induced  me  to  conjecture  that  it  was  possessed  of 
mischievous  qualities,  and  experience  has  not  failed  to  con- 
vince me  that  it  may  be  justly  ranked  amongst  the  poisonous 
substances.  I  shall  prefix  to  its  chemical  history  some  ideas 
on  the  metal  which  enters  into  its  composition. 

OF  GOLD. 

455.  Gold  is  a  solid  metal;  of  a  very  brilliant  yellow 
colour,  the  most  ductile,  and  the  most  malleable  of  all  bodies; 
its  specific  gravity  is  as  19,257. 

456.  When  exposed  to  the  action  of  caloric  in  the  open  air, 
it  fuses  only  above  a  red  heat,  without  absorbing  the  smallest 
quantity  possible  of  oxygen :  there  are,  however,  two  oxydes 
of  gold  of  a  brown  colour  capable  of  being  decomposed  by 
Ihe  simple  action  of  heat  or  of  light,  and  of  yielding  pure 
metal. 

457.  Among  the  acids,  the  nitro-muriatic  (aqua  regia)  alone, 
possesses  the  power  of  effecting  the  solution  of  it  in  a  manner 
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pjt)mpt  and  complete ;  the  deuto-muriate  of  gold  obtained  is 
of  a  yellow  colour,  so  much  the  deeper  as  it  is  less  diluted 
with  water.  In  this  operation  the  gold  is  oxydated  by  a  part 
of  the  oxygen  of  the  nitric  acid,  and  the  oxyde  is  dissplved  by 
the  muriatic  acid. 

458.  Ch/ore,  (oxygenated  muriatic  gas)  is  capable,  at  the 
ordinary  temperature,  of  dissolving  gold,  when  allowed  to 
pass  bubble  by  bubble  into  a  flask  containing  water,  at  the 
bottom  of  which  are  placed  extremely  thin  leaves  of  this 
metal. 

459.  The  deut-oxyde  of  gold  is  soluble  in  ammonia,  giving 
rise  to  the  fulminating  gold. 

In  its  metallic  state,  gold  possesses  no  poisonous  property. 

CHEMICAL  HISTORY  OF  THE  DEUTO-MURI- 
ATE OF  GOLD. 

460.  The  deuto-muriate  of  gold  crystallizes  in  needles  of  a 
I  deep  yellow  colour,  and  of  a  strong  styptic  taste. 

461.  When  thrown  on  burning  charcoal,  it  becomes  de- 
( composed,  and  converted  into  metallic  gold,  muriatic  acid 
1  gas  (hydro  muriatic  gas)  and  oxygenated  muriatic  gas  (chlore). 

462.  It  strongly  attracts  the  moisture  of  the  atmosphere, 
and  dissolves  very  well  in  water.  The  solution,  which  is  of  a 
yellow  colour,  variable,  reddens  the  tincture  of  tournesol,  and 
stains  the  skin  purple. 

463.  Ammonia  precipitates  from  it  yellow  reddish  flakes, 
( (the  colour  of  Spanish  snuff")  when  used  in  small  quantity  . 
i  an  excess  of  alkali  changes  this  colour  into  a  canary  yellow ; 
f  the  flakes  thus  obtained,  being  washed  and  dried  in  a  gentle 
Iheat,  constitute  fulminating  gold,  composed  of  the  deut-oxyde 

of  gold  and  ammonia. 

464.  Potash  poured  into  a  solution  of  muriate  of  gold  not 
'  very  acid,  forms  in  it  a  brownish  red  precipitate  of  the  deut- 
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oxyde,  provided  that  a  sufficient  quantity  be  employed,  and 
the  liquor  be  heated. 

465.  The  prussiate  of  potash  creates  no  disturbance  in  this 
solution,  although  almost  all  the  other  metallic  salts  are  pre- 
cipitated by  this  re-agent. 

466.  The  hydro-sulphurets  of  potash,  soda,  and  ammonia, 
form  a  sediment  of  sulphuret  of  gold  of  a  deep  chocolate 
colour. 

467.  The  proto-sulphate  of  iron  (sulphate  of  iron  at  mini- 
mum) poured  into  the  solution  of  the  deuto-muriate  of  gold, 
precipitates  it  instantly  of  a  brown  colour,  and  there  are  seen 
floating  on  the  surface  of  the  fluid,  pellicles  of  gold  excessively 
thin.  The  precipitate,  which  consists  of  metallic  gold,  puts 
on  all  its  lustre  on  being  rubbed.  There  remains  in  the  liquor 
a  deuto  or  trito-sulphate  of  iron. 

Rationale.  The  gold,  having  little  affinity  for  oxygen, 
yields  to  the  prot-oxyde  of  iron  that  with  which  it  is  combined 
in  the  deuto-muriate  ;  after  which,  as  it  cannot  be  held  in  so- 
lution, it  subsides. 

468.  The  proto-muriate  of  tin  (muriate  of  tin  at  minimum) 
brought  in  contact  with  this  salt,  decomposes  it,  lays  hold  of 
a  part  of  the  oxygen  contained  in  the  deut-oxyde  of  gold,  and 
passes  into  the  state  of  deuto-muriate  of  tin ;  then  the  prot- 
oxyde  resulting  from  this  action  is  precipitated  with  a  portion 
of  the  oxyde  of  tin,  and  shews  itself  of  a  purple  colour,  or 
reddish  purple,  or  violet  purple,  according  as  ilie  solutions 
are  more  or  less  concentrated,  or  more  or  less  acid,  or  as 
they  may  be  employed  in  greater  or  smaller  quantity.* 

469.  The  nitrate  of  silver  decomposes  the  deuto-muriate  of 
gold,  and  precipitates  from  it  muriate  of  silver  of  a  reddish 
colour,  which  is  probably  owing  to  the  oxyde  of  gold  which 

*  M.  Proust  is  of  opinion  that  the  gold  is  found  here  5i*  its  nietallic 
state. 
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it  partly  draws  down  with  it.  Ammonia  brought  in  contact 
with  this  precipitate,  dissolves  the  whole  of  the  muriate  of 
silver,  and  leaves  the  oxyde  of  gold  of  a  canary  colour. 

470.  Sugared  water  effects  no  change  in  the  solution  of 
igold. 

47 1 .  Infusion  of  tea  precipitates  it  of  a  reddish  yellow  co- 
!  lour. 

472.  The  infusion  of  gall-nuts  in  alcohol  causes  it  to  pass 
i  into  a  red  colour,  and  at  the  end  of  a  few  seconds,  throws 
( down  an  insoluble  body  of  a  chocolate  colour,  and  pellicles 
>.  of  gold  extremely  thin  may  be  observed  floating  on  its  surface. 

473.  A  few  drops  of  this  solution  mixed  with  Burgundy 
iwine,  throws  down  a  precipitate  of  a  beautiful  and  deep 
fpijrple,  and  the  surface  of  the  fluid  likewise  presents  their 
J  pellicles,  of  a  yellow  colour,  formed  of  metallic  gold. 

474.  Alburaine  produces  in  it  a  flaky  precipitate  in  great 
a  abundance  and  of  a  yellow  colour. 

475.  Gelatine  immediately  throws  down  yellowish  iilaraents, 
<\vhich  are  long,  and  interwoven  in  such  a  manner,  as  to  imitate 
a  vegetable  ramification. 

476.  Milk  is  instantly  coagulated  in  large  curds,  which  are 
recipitated. 

477.  Human  bile,  poured  into  a  great  quantity  of  deuto- 
smuriate  of  gold,  gives  rise  to  a  flaky  precipitate  of  a  green 
colour,  which  passes  shortly  into  purple :  if  the  quantity  of 
bile  be  increased,  it  becomes  of  a  beautiful  violet. 

CTION  OF  THE  DEUTO-MURIATE  OF  GOLD 
UPON  THE  ANIMAL  ECONOMY. 

478.  M.Chretien,  in  a  work  entitled,  Metliode  latralep- 
liique  asserts  "  that  the  muriate  of  gold  is  infinitely  more  active 
"  than  the  corrosive  subhmate,  but  that  it  is  less  irritating  to 
'  *  the  gums ;  administered  in  the  dose  of  a  tenth  part  of  a 

grain  daily,  it  occasioned  in  one  instance  a  strong  fever. 
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"  The  excitement  produced  by  this  salt,  if  restrained  within 
"  due  bounds,  is  never  accompanied  with  any  notable  or  even 
"  sensible  lesion  of  the  functions.  The  mouth  is  in  a  proper 
"  state,  the  tongue  moist  j  the  appetite  does  not  fail,  nor  do 
"  the  alvine  discharges  undergo  any  derangement;  there  is 
"  generally  only  an  increase  of  the  urine,  or  perspiration ;  but 
"  in  pushing  the  dose  too  far,  there  is  a  risk  of  producing  a 
"  general  irritation  of  the  system,  inflammation  of  one  or 
"  other  of  the  organs,  according  to  the  disposition  of  the 
"  person  ;  the  fever  is  announced  by  an  unusual  and  continued 
"  heat  of  the  skin."  (2nd  edition,  pp.  398  and  399-) 

Several  experiments,  tried  upon  dogs,  have  proved  to  me 
that  this  salt  acts  with  much  less  strength  than  the  corrosive 
sublimate,  when  introduced  into  the  stomach ;  the  same  thing 
however  does  not  occur,  when  it  is  injected  into  the  veins  :  its 
action  is  then  most  murderous. 

Experiment  1st.  At  eleven  in  the  morning,  there  were 
injected  into  the  jugular  vein  of  a  robust  dog  of  large  size, 
three  quarters  of  a  grain  of  the  deuto-muriate  of  gold,  dis- 
solved in  one  drachm  of  distilled  water,  fifteen  minutes  after- 
wards, his  respiration  became  difficult,  and  wheezing,  with 
suffocation,  and  vomiting  of  a  white  matter  floating  in  foam. 
These  symptoms  went  on  increasing  at  such  a  rate,  that  at 
thirty-five  minutes  after  one  o'clock,  the  animal  was  suffering 
a  general  great  uneasiness,  uttered  plaintive  cries,  and  breathed 
with  the  greatest  difficulty.  At  every  expiration  a  very  con- 
siderable noise  was  heard ;  he  still  preserved  the  power  of 
walking ;  but  remained  lying  down,  and  frequently  changed 
his  position.  At  half  past  four  all  these  symptoms  continued 
with  increased  force ;  he  died  an  hour  after. 

Appearances  o?i  Dissection. — The  lungs  livid,  except  in  a 
very  few  points,  where  they  were  of  a  rose  colour ;  their  tex- 
ture was  dense,  resembling  liver,  filled  with  blood,  and  not 
at  all  crepitating:  when  put  in  water,  they  remained  just  belov^ 
the  surface  j  the  rose-coloured  points  only  floated,  and  were 
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slightly  crepitating.  The  mucous  membrane  of  the  stomach 
jiand  intestines  was  sound. 

Experiment  2nd.    Half  a  grain  of  the  deuto-muriate  of 
;gold  dissolved  in  two  drachms  thirty-six  grains  of  distilled 
vwater,  were  injected  into  the  jugular  vein  of  a  small  dog :  the 
innimal  felt  no  inconvenience ;  two  days  afterwards  he  appeared 
|.;o  be  in  good  health,  and  ate  with  an  appetite.    Being  of 
)ppinion  that  the  poison  had  not  acted,  because  it  was  diluted 
i.vith  too  great  a  quantity  of  the  vehicle,  we  injected  into  the  ju- 
gular vein  on  the  other  side  a  grain  of  the  same  salt  dissolved 
m  thirty-six  grains  of  distilled  water.     Immediately  after,  the 
inimal  experienced  vertigoes,  he  appeared  suffocated,  his  in- 
spirations were  deep,  his  tongue  pendant  and  livid  ;  he  uttered 
Ulaintive  cries,  and  was  senseless :  he  expired  four  minutes 
lifter  the  injection.    He  was  instantly  opened ;  the  left  ven- 
:ricle  of  the  heart  contained  some  black  blood,  and  contracted 
ivith  difficulty  :  the  contractions  were  much  more  strongly 
!  oarked  in  the  auricle  and  ventricle.  The  lungs  were  shrivelled, 
1 1  folds,  crepitated  but  little,  were  discoloured,  and  hardly 
ioated  in  water. 

Experiment  3rd.  Two  grains  of  the  deuto-inuriate  of  gold 
assolved  in  thirty-six  grains  of  distilled  water,  were  injected 
tXo  the  jugular  vein  of  a  strong  dog,  though  of  small  stature  ; 
mmediately  after,  his  breathing  became  difficult,  the  tongue 
Hid  mucous  membrane  lining  the  mouth  became  livid ;  the 
loimal  experienced  vertigoes,  and  uttered  acute  and  excessively 
ilaintive  cries ;  he  died  three  minutes  after  the  injection.  A 
ilinute  before  he  expired,  the  crural  artery  was  opened ;  the 
olood  which  issued  was  of  a  deep  red  colour,  and  that  part 
t  it  which  flowed  a  few  seconds  before  death,  was  nearly 
liack.  The  dissection  was  performed  instantly  after  death ; 
lie  heart  was  of  a  violet  colour,  and  contained  blackish  blood 
J  all  its  cavities :  the  auricles  and  ventricles  still  contracted  at 
!ie  end  of  three  minutes.  Tiie  volume  of  the  lungs  was 
Dnsiderably  diminished,  their  colour  was  inclining  to  orange, 
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and  their  texture  close,  wrinkled,  crepitating  but  little,  and 
conlaint  d  a  small  quantity  of  blood. 

These  experiments  prove  incontestably  that  the  muriate  of 
gold,  uhen  injected  into  the  veins,  produces  death,  by  acting 
upon  the  lungs. 

Experiment  4th.  The  oesophagus  of  a  little  dog  was  de- 
tached, and  a  hole  pierced  in  it,  through  which  three  grains  of 
the  deutu-muriate  of  gold  in  a  solid  form,  enveloped  in  a 
small  cone  of  paper,  were  introduced  into  the  stomach ;  the 
animal  experienced  no  pain.  The  two  following  days  he  was 
depressed  and  sorrowful,  but  walked  about  very  well.  He 
died  on  the  night  of  the  third  day. 

jippearances  on  Dissection. — The  mucous  membrane  of  the 
stomach,  which  was  of  a  colour  slightly  inclining  to  rose,  was 
abraded  in  three  points  without  the  viscus  being  pierced 
through;  the  muscular  and  serous  membranes  were  untouched: 
the  edges  of  these  small  wounds  were  not  black  ;  they  exhibited 
the  same  rose  colour  as  the  rest  of  the  membrane.  The  tex- 
ture of  the  lungs  was  not,  hardened ;  it'  exhibited  a  few  livid 
patches. 

Experiment  5th.  A  small  dog  was  made  to  swallow  ten  , 
grains  of  the  deuto-muriate  of  gold,  dissolved  in  an  ounce  of 
distilled  water ;  the  animal  vomited  three  times  in  the  space  of 
the  first  six  minutes  after  the  ingestion  of  the  poison :  the 
matter  vomited  was  nearly  all  liquid,  and  in  no  great  abun- 
dance. J\.t  the  end  of  twenty  minutes  he  threw  up  a  great 
deal  of  frothy  saliva.  Two  days  afterwards,  he  ate  with  an 
appetite.  He  ran  about  and  tried  to  make  his  escape.  Oq 
the  fourth  day  he  began  to  refuse  food ;  he  grew  lean,  and 
was  very  much  depressed.  He  died  on  the  night  of  the 
seventh  day.*  The  mucous  membrane  of  the  stomach,  which 
was  of  a  clear  red  colour,  was  ulcerated  and  in  a  state  of  sup- 

•  The  f  eniperature  of  the  air  was  at  3°  or  4"  below  zero;  and  the  animal 
remained  almost  constantly  abroad. 
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^puration  in  more  than  twenty  points.  The  lungs  appeared 
(to  be  only  slightly  affected. 

It  follows  from  these  experiments,  that  the  deuto-muriate 
rbf  gold,  introduced  into  the  stomach,  acts  as  a  corrosive,  and 
kbat  the  animals  sink  under  the  inflammation  produced  by  it 
an  the  coats  of  the  digestive  canal. 

ijYmptoms  and  lesions  of  texture  pro- 
iduced  by  the  deuto-muriate  of  gold. 

479.  We  are  not  acquainted  with  any  case  of  poisoning  by 
inis  salt ;  we  are  consequently  obliged  to  refer  our  readers  to 
Mie  preceding  article  for  the  history  of  the  symptoms  and  or- 
lanic  lesions. 

IPPLICATION  OF  ALL  THAT  HAS  BEEN  SAID, 
'  TO  THE  DIFFERENT  CASES  OF  POISONING 
BY  THE  DEUTO-MURIATE  OF  GOLD. 

i  480.  The  chemical  properties  explained  in  §.  453  et  seq. 
liU  suffice  to  recognise  this  salt  when  it  is  unmixed.    If  it 
rould  be  necessary  to  seek  for  it  in  the  matter  vomited,  or  in 
iHt  which  may  be  in  the  stomach  after  death ;  it  must  be  fil- 
red  in  order  to  obtain  the  liquid  part,  and  tried  by  the  tests 
:cessary  for  determining  the  existence  of  this  saline  solution, 
^ying  principally  on  the  separating  the  metallic  gold  by 
eans  of  evaporation  and  calcination :  a  few  minutes  of  a  red 
tit  will  suffice  to  effect  the  reduction  of  that  salt.  In 
me  cases  where  the  menstrua  may  furnish,  with  the  solution 
imuriate  of  gold,  precipitates  of  a  different  colour  to  those 
have  mentioned,  or  that  they  produce  no  disturbance  in 
r  fluid,  it  will  be  indispensible  to  have  recourse  to  calcina- 
Ij,  in  order  to  obtain  the  metal,  which  is  easily  recognised 
■l  its  yellow  colour,  and  divers  other  characters  explained 
1:134  et  seq.    This  case  will  occur  as  often  as  the  aliments 
I  X 
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and  fluids  of  the  stomach  shall  have  altered  or  decomposed 
the  deuto-muriate  of  gold. 

TREATMENT  OF  POISONING  PRODUCED  BY 
THE  DEUTO-MURIATE  OF  GOLD. 

481.  To  favour  the  vomiting,  by  plying  the  patient  with 
demulcent  and  mucilaginous  drinks,  to  prevent,  or  to  stop 
the  progress  of  the  inflammation  of  the  abdomen,  by  the  use 
of  general  and  local  bleedings,  warm  baths,  glysters,  and 
emollient  fomentations;  such  are  the  means  to  which  the 
man  of  science  would  have  recourse  in  order  to  re-establish 
the  diff'erent  functions  which  have  been  affected  by  this 
poisonous  substance.  This  treatment,  similar  to  those  Wf 
have  mentioned  at  length  in  the  article  of  different  corrosives 
presents  no  particular  indication.  J 


OF  FULMINATING  GOLD. 

482.  Fulminating  gold  is  composed  of  ammonia,  an 
deut-oxyde  of  gold :  it  is  solid,  insipid,  without  smell,  of 
yellow  colour,  and  is  heavier  than  water. 

483.  When  placed  in  a  very  small  quantity  upon  the  blac 
of  a  knife,  and  exposed  to  the  flame  of  a  candle,  it  detonat 
strongly  in  the  space  of  two  or  three  minutes,  producing 
report  nearly  as  loud  as  that  of  a  pistol.  The  same  phen 
menon  takes  place  when  it  is  suddenly  rubbed,  or  when  it 
exposed  to  the  focus  of  a  burning  lens. 

Rationale.  The  hydrogen  of  the  ammonia  combi 
with  the  oxygen  of  the  oxyde  of  gold,  and  forms  water :  t] 
the  other  principle  of  "the  ammonia,  the  azote,  passes  s 
deiily  into  the  state  of  gas,  occupies  a  considerable  spaj 
gives  a  shock  to  the  molecules  of  the  air,  and  puts  them  i* 
a  state  of  vibration ;  at  the  same  instant  the  water  is  redii 
to  a  state  of  vapour,  and  produces  the  same  effects. 
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^•istantaneoiis  formation  of  these  gases,  may  be  easily  con- 
t  iived,  if  we  recollect,  that  the  detonation  never  takes  place 
|i  ll  we  have  raised  the  temperature. 
'  484.  Fulminating  gold  is  insoluble  in  water. 
'  485.  Strong  acids  decompose  it. 
486.  Plenck  affirms,  that  the  ingestion  of  this  substance 
foduces  gripings,  anxiety,  spasms,  convulsions,  vomiting, 
jarrhaea,  a  copious  salivation,  faintings,  and  frequently  death. 
1 2  duobm  agrotis  a  tribus  granis  auri  fulminantis  tormina , 
Igeniem  debilitatemj  et  prqfusissimam  Didi  salimtioiiem.* 
1  Hoffman  speaks  of  having  seen  the  fulminating  gold  given 
persons  labouring  under  quartan  fever,  and  to  hypo- 
oondriacs,  in  the  dose  of  four  or  six  grains,  which  pro- 
ceed gripings,  spasms,  anxieties,  cold  sweat  of  the  extremities, 
sstate  of  languor  and  fainting.    The  same  medicine  admi- 
titered  to  a  young  lady  of  a  delicate  constitution,  attacked 
kh  rheumatic  fever,  produced  vomitings  of  a  greenish  mat- 
,,  a  great  degree  of  anxiety,  succeeded  by  fainting  and 
itith. 

SA.  child  of  six  months  old,  was  made  to  take  six  grains 
(fulminating  gold  in  powder,  with  the  intention  of  relieving 
'  violent  gripings,  with  which  it  was  affected.  Shortly  after, 
.  extremities  became  cold,  it  was  agitated  with  convulsive 
rvements;  and  it  died  in  a  state  of  anxiety  and  extreme 
.:asiness.-^ 

iilivinus  mentions,  having  found  holes  in  the  intestines  of  a 
id  poisoned  with  fulminating  gold. 

FPlenck  Toxicologia,  p.  241.  Viennae,  1785. 

LOpera  omnia  Friderici  Hoffmanni,  torn.  i.  p.  227.  Genevse,  1761, 


ARTICLE  IX. 

SPECIES  IX.— PREPARATIONS  OF  BISMUTH 

Var.  1st.  Nitrate  of  Bismuth. 

2nd.  Subnitrate  of  Bismuth  ( Blanc  defard) 

487.  The  preparations  of  bismuth  have  been  greatly  extoTle 
of  late,  for  correcting  certain  spasmodic  affections ;  it  appe 
incontestable  that  their  employment  has  been  sometimes  a 
tended  with  advantage.  Nevertheless,  M.  Odier,  who  h 
had  frequent  opportunities  af  administering  these  kinds  of  pr 
parations,  has  witnessed,  that,  under  certain  circumstanct 
they  occasioned  vomitings,  diarrhaea,  or  constipation,  an  u 
pleasant  heat  in  the  breast,  wandering  shiveriiTgs,  vertigotit 
and  drowsiness.  M.  Gursent  has  also  seen  tlie  oxyde 
bismuth  produce  colics,  and  anxiety,  but  without  any  evaci 
tion.  The  experiments  we  have  tried  with  these  compositic 
upon  living  animals,  leave  no  doubt  of  their  poisonous 
lities :  therefore  we  do  not  hesitate,  after  the  example  of  PlenJ 
Fodere,  &c.  to  rank  them  amongst  the  poisons  of  the  min^l 
kingdom.  We  shall  prefix  to  their  chemical  history,  so)| 
general  notions  concerning  the  metal  which  forms  their  baa 


OF  BISMUTH. 

488.  Bismuth  is  a  solid  metal,  of  a  yellowish  white  col 
extremely  brittle,  exhibiting  a  texture  of  bright  and  ij 
lamina.    Its  specific  gravity  is  as  9>822. 

489.  It  enters  easily  into  fusion,  and  does  not  becj 
volatile. 

490.  /  Oxygen  is  capable  of  combining  with  it,  and  f(| 
the  oxyde  of  bismuth,  the  colour  of  which  is  yellowish 
dry,  and  white  when  it  retains  water  (hydrate),  Charl 
at  a  high  temperature,  easily  revives  this  oxyde. 
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491.  Bismuth  dissolves  extremely  well  in  the  nitric  acid; 
le  solution,  properly  evaporated,  furnishes  prismatic  crystals 
■  rather  a  large  bulk,  known  by  the  name  of  nitrate  of  bis- 
uth.    These  crystals,  when  treated  with  distilled  water, 
i-:come  decomposed  into  two  salts,  one  of  which  is  soluble, 
e  nitrate  with  excess  of  acid,  the  other  insoluble,  which  is 
ecipitated,  and  is  a  subnitrate  of  the  same  metal,  that  is  to 
y  of  the  oxyde  of  bismuth,  retaining  a  little  of  the  nitric 
iid.    The  proportion  of  each  of  these  compounds  shall  be 
p  plained  in  the  next  articles. 

IJEMICAL  HISTORY  OF  THE  NITRATE  OF 

BISMUTH. 

493.  This  nitrate,  when  crystallized,  may,  as  we  have  just 
Ken  notice,  be  divided  by  distilled  water  into  two  very  dis- 
;ct  parts.:  one  soluble  j  the  other  insoluble. 

PROPERTIES  OF  THE  SOLUTION. 

3.94.  The  soluble  portion,  ( acid  nitrate )  which  is  colour- 
reddens  the  tincture  of  tournesol,  and  is  possessed  of  a 
totic,  caustic,  disagreeable  flavour. 

U95.  When  brought  into  contact  with  a  great  quantity  of 
ier,  it  presents  notliing  remarkable,  the  instant  the  mixture 
ade  ;  but  after  some  time  it  is  found  decomposed,  becomes 
'ky,  and  precipitates  a  small  quantity  of  sub-nitrate  of  bis- 
th  of  a  white  colour :  there  remains  in  the  fluid,  nitrate  of 

uth,  still  more  acid  than  that  we  have  described.* 
^96.  Ammonia  separates  from  it  the  white  oxyde  of  bis- 
ich,  and  combines  with  the  nitric  acid,  with  which  it  forms 
itrate. 

IThis  character  does  not  belong  exclusively  to  the  solutions  of  bismuth; 
wolnble  salts  of  tellure,  the  muriate  of  antimony,  &c.  also  precipitate  by 
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497.  Sulphurated  hydrogen,  hydro-sulphurated  water,  and 
the  hydro-sulphurets  decompose  it  immediately,  and  give  birth 
to  an  insoluble  sulphuret  of  bismuth,  of  a  black  colour 

49B.  The  prussiate  of  potash  gives  with  it  a  pale  yellow 
precipitate,  slightly  inclining  to  green. 

499.  The  chromate  of  potash  gives  rise  to  a  precipitate 
of  a  beautiful  orange-yellow  colour. 

500.  The  infusion  of  gall-nuts  in  alcohol  decomposes  it 
and  separates  from  it  a  flaky  pale  yellow  precipitate. 

501.  The  same  thing  occurs  with  a  very  strong  infusioi 
of  tea. 

502.  If  one  part  of  a  saturated  solution  of  acid  nitrate 
bismuth,  be  mixed  with  ten  parts  of  burgundy  wine,  a  ros( 
coloured  precipitate  inclining  to  violet,  will  be  immediately  o 
tained,  and  the  supernatant  fluid  preserves  the  red  colour  4 
the  wine :  the  hydro-sulphurets  poured  into  this  liquor  whe 
filtered,  deepen  the  colour,  and  in  the  course  of  a  few  m 
nutes,  produce  a  black  precipitate  of  the  sulphate  of  b 
muth.    Ammonia  deprives  it  of  its  colour  without  occasioj 
ing  any  sensible  white  precipitate.    If,  instead  of  employi 
one  part  of  the  acid  nitrate  of  bismuth,  four  or  five 
added,  the  violet  rose-coloured  sediment  is  more  abunda 
and  the  red  colour  of  the  wine  is  not  near  so  strong.  Whate 
may  be  the  proportions  in  which  these  fluids  are  mixed; 
metallic  bismuth  may  always  be  obtained,  by  evaporating 
calcining  them  with  charcoal. 

503.  Gelatine  produces  no  disturbance  in*this  solution. 

504.  Albumine  precipitates  immediately  the  acid  nitrate! 
bismuth ;  the  precipitate  is  white,  gelatinous,  in  tolerall//^ 
abundance,  and  difficult  to  collect. 

505.  Human  bile  poured  into  a  considerable  quantit; 
acid  nitrate  of  bismuth,  decomposes  it  all  at  once, 
separates  from  it  filamentous  curds  of  a  clear  yellow  ^^h^^p^^ 
which  does  not  change  on  the  addition  of  a  fresh  quailj? 
of  bile.  ilk  ,. 
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506.  Milk  is  completely  curdled  by  this  solution ;  the  coa-r 
uilum^  which  is  white,  subsides  in  the  form  of  numerous  curds, 
met  which  a  transparent  fluid  is  quickly  perceived. 

PROPERTIES  OF  THE  SUB-NITRATE  OF  BIS- 
MUTH (BLANC  DE  FARD). 

507.  The  sub-nitrate  of  bismuth  is  generally  seen  in  the 
laape  of  white  flakes,  or  of  little  lumps  like  mother  of  pearl. 
:  is  insoluble  in  water. 

508.  When  treated  by  the  nitric  acid  at  a  temperature  ever 
I  >  little  elevated,  it  dissolves  completely,  and  in  a  very  short 
Bne ;  the  alkalies,  when  poured  into  this  solution,  decompose 
Iby  separating  from  it  the  white  oxyde:  the  hydro-sulphurets 
recipitate  a  black  sulphuret  of  bismuth ;  lastly,  distilled 
fcater,  employed  in  sufficient  quantity,  gives  birth  to  a  white 
recipitate  of  the  sub-nitrate  of  bismuth ;  and  an  acid  nitrate 
•  this  metal  remains  in  the  fluid,  in  every  respect  similar  to 
aat  which  we  have  just  now  described. 

.  509.  The  blanc  de  fard  when  strongly  calcined  with 
narcoal,  loses  its  nitric  acid,  and  the  oxygen  which  partly 
instituted  it;  and  the  bismuth  is  set  at  liberty  :  this  reduction 
eesents  nothing  remarkable :  it  is  similar  to  what  we  have 
tfeady  described  several  times. 

rCTION  OF  THE  NITRATE  OF  BISMUTH  ON 
THE  ANIMAL  ECONOMY. 

^510.  The  preparations  of  bismuth  which  contain  oxygen, 
;e  possessed  of  poisonous  properties  sufficiently  energetic :  if 
fjected  into  the  veins,  or  introduced  into  the  stomach,  they 
:e  capable  of  producing  death  in  a  very  short  time.  I  have 
•tempted  to  ascertain  what  is  their  mode  of  acting. 
.Experiment  1st.  Twelve  grains  of  crystallized  nitrate  of 
ismuth,  weie  boiled  for  tea  minutes,  with  three  drachms  of 
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distilled  water.  The  fluid  was  filtered,  in  order  to  separate 
from  it  the  insoluble  part  which  the  Water  had  precipitated. 
(Vide  §.  491),  and  it  was  injected,  at  noon,  into  the  jugular 
vein  of  a  small  dog, 'in  good  health,  and  tolerably  robust.* 
At  four  o'clock  the  animal  exhibited  no  particular  pheno- 
menon. The  next  day,  at  ten  in  the  morning,  he  made  great 
efforts  to  vomit,  and  threw  up,  at  four  or  five  different  at- 
tempts, a  small  quantity  of  liquid  matter,  (he  had  not  taken 
any  food  for  the  last  forty-eight  hours) ;  he  uttered  plaintive 
cries,  and  his  limbs,  especially  the  posterior  ones,  were  agi- 
tated with  a  convulsive  trembling  sufficiently  remarkable  :  the 
beating  of  the  heart  was  very  strong ;  it  could  be  perceived  a 
a  great  distance,  and  was  very  frequent :  his  breathing  was  : 
little  accelerated  and  difficult ;  the  animal  made  deep  inspira| 
lions :  he  was  depressed,  very  little  sensible  to  external  ivam^ 
pressions,  and  remained  lying  upon  his  side.  At  half  pm 
one  he  was  dying ;  the  convulsive  movements  became  st^^ 
stronger,  especially  in  the  muscles  of  the  posterior  extremiti 
the  respiration  M'as  somewhat  more  difficult ;  and  he  wi 
seized  with  a  general  trembling.    He  died  at  three  o'clock. 

Appearances  on  Dissection. — ^The  lungs  were  of  a  da 
colour,  crepitating  in  almost  all  their  parts ;  they  containe 
great  deal  of  air :  there  were  in  one  of  the  right  lobes,  so 
small  dense  portions,  similar  in  their  structure  to  the  sple 
and  by  no  means  crepitating.  The  stomach  and  intestines  pj 
sented  no  remarkable  alteration.        *  ||niit 

Experiment  2d.  The  liquor  proceeding  from  eight  gi 
of  crystallized  nitrate  of  bismuth,  which  had  been  boiled 
ten  minutes,  in  two  drachms  of  distilled  water,  was  injec 
into  the  jugular  vein  of  a  small  dog.    At  the  end  of  tfl  4^ 
days,  the  animal  felt  no  inconvenience.    Tlien,  the  liquor  llt^ 
tained  by  boiling  fifteen  grains  of  the  same  crystallized  uitr«ei(f^ 

*  This  liquor  contained  scarcely  five  or  six  grains  of  acid  nitratjBfj^ 
Vismuth.  II  Ij^^ 
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iwith  die  same  .quantity  of  water,  was  injected  into  the  jugular 
rirein  of  the  other  side.  The  animal  was  immediately  attacked 
Mvith  vertigoes,  he  could  not  move  a  step  without  staggering ; 
the  fell  down:  if  placed  on  his  legs,  he  opened  his  paws  in  order 
(to  fall  down  again ;  his  situation  Mas  extremely  similar  to  that 
)of  persons  intoxicated  with  wine.  At  the  end  of  three  minutes 
ikis  breathing  became  difficult,  he  made  deep  inspirations 
khe  tongue  and  mouth  were  extremely  livid;  he  died  eight 
iminutes  after  the  injection. 

Appearances  on  Dissection. — The  body  was  immediately 
anspected.  The  heart  no  longer  contracted ; .  the  left  ventricle 
nwas  empty;  or  at  least  only  contained  a  small  quantity  of 
kblack  blood :  the  case  was  the  same  with  the  arteries :  the 
uungs  were  shrivelled,  wrinkled,  and  sufficiently  crepitating; 
kheir  colour  was  rather  red. 

There  is  no  doubt,  from  these  experiments,  that  the  nitrate 
>Df  bismuth  injected  into  the  veins,  exerts  its  principal  action 
ippon  the  nervous  system. 

Experiment  3rd.  At  eleven  o'clock  a  small  dog  was  made 
c:o  swallow  sixty  grains  of  sub-nitrate  of  bismuth  ;  immediately 
ihfter,  his  oesophagus  was  detached,  and  tied  up.  Six  minutes 
mad  scarcely  elapsed,  when  the  animal  experienced  a  nausea, 
innd  made  efforts  to  vomit :  his  mouth  was  filled  with  white 
land  stringy  mucosities,  and  he  uttered  plaintive  cries.  At 
>one  o'clock,  he  appeared  to  suffer  greatly :  the  efforts  to  vo- 
wnit  were  repeated  from  time  to  time ;  his  countenance  was 
kdowncast ;  his  posterior  extremities  trembling.  The  next  day 
tat  noon  he  walked  with  ease  ;  and  shewed  no  other  remarkable 
^symptoms  except  depression.    He  died  in  the  night. 

Appearances  on  Dissection. — The  mucous  membrane  of 
khe  stomach  was  of  a  bright  red  colour  throughout  its  whole 
extent :  that  which  lined  the  duodenum  exhibited  some  small 
watches  extremely  red.  The  posterior  part  of  the  lungs  was 
tfif  a  livid  hue. 

Experiment  4tb.  At  eleven  o'clock  a  small  dog  was  made 
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to  swallow  one  drachm  and  forty  grains  of  crystallized  nitrate  of 
bismuth,  dissolved  in  an  ounce  of  water :  two  nlinutes  after- 
wards the  animal  vomited  a  white  stringy  matter,  in  which,  a 
part  of  the  poisonous  substance  could  easily  be  perceived.  At 
the  end  of  three  quarters  of  an  hour  he  had  two  other  vomit- 
ings, not  very  copious,  at  one  o'clock  his  breathing  became 
impeded,  sounding,  and  very  profound,  but  not  more  fre- 
quent than  usual.  At  seven  in  the  evening  the  difficulty  of 
breathing  was  still  greater,  and  he  appeared  to  suffer  pain  in 
the  abdomen.    He  died  in  the  course  of  the  night. 

jippearances  on  Dissection. — A  great  part  of  the  mucous 
membrane  of  the  stomach  was  nearly  destroyed  by  suppura- 
tion ;  the  slightest  friction  was  sulSicient  to  detach  it  in 
the  form  of  pultaceous  scraps :  in  the  portion  bordering 
upon  the  pylorus,  it  presented  several  ulcerations :  the  mus- 
cular coat  appertaining  to  these  portions  was  of  a  bright  red 
colour,  and  separated  easily  from  the  serous  coat :  the  same 
redness  was  likewise  seen  in  several  other  parts  of  it.  In  the 
lungs  were  found  several  patches  of  a  livid  red,  the  texture  o 
which  was  dense,  similar  to  that  of  the  liver,  they  were  not 
crepitating,  but  contained  a  great  quantity  of  serous  mucosi 
ties  and  black  blood :  they  did  not  float  in  water. 

Experiment  5th.  At  four  o'clock,  a  tolerably  strong  spaniel 
was  made  to  swallow  two  drachms  and  a  half  of  sub-nitrate  o 
bismuth.  The  animal  did  not  vomit,  he  suffered  considerabl 
during  the  night ;  and  died  the  next  day  at  noon.  The  mu 
cous  membrane  of  the  stomach  was  extremely  red,  and  ulcer 
ated  to  the  extent  of  about  two  inches :  it  was  easily  detached 
that  which  lined  the  interior  of  the  duodenum  and  jejunu 
was  likewise  extremely  red :  the  lungs  were  distended  wit 
blood  of  a  deep  red  colour,  and  were  very  little  crepitating. 

It  follows  from  these  three  last  experiments,  that  the  nitrat 
and  sub-nitrate  of  bismuth,  when  introduced  into  the  stomacl 
corrode  that  viscus,  and  act  at  the  same  time  upon  the  lung 
It  does  not  appear  at  all  doubtful,  that  the  nervous  syste 
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Ibeing  excited  by  sympathy,  is  the  principal  cause  of  death, 
e especially  where  life  is  destroyed  in  a  very  short  space  of 
ttime. 

SYMPTOMS  AND  LESIONS  OF  TEXTURE  PRO- 
DUCED BY  THE  NITRATE  OF  BISMUTH. 

511.  Anguish,  with  very  alarming  anxieties,*  nausea,  vo- . 
miitings,  diarrhsea,  or  constipation,  colics,  an  uncomfortable  heat 
ran  the  breast,  wandering  shiverings,  vertigoes,  and  faintings,  are 
khe  symptoms  which  the  use  of  this  salt  has  produced  on  human 
subjects.  Our  experiments  on  living  animals,  have  shewn  us 
hhat  it  is  capable  of  rendering  the  respiration  extremely  diffi- 
icult,  and  that  death  was  sometimes  preceded  by  convulsions. 
IThe  want  of  instances  of  this  kind  of  poisoning,  prevents  us 
rfrom  giving  a  more  extensive  view  of  the  subject.  We  can 
lonly  repeat  over  again,  on  the  subject  of  organic  lesions  ob- 
eserved  in  the  dead  bodies,  what  has  been  already  described  in 
.^.510. 

MIPPLICATION  OF  ALL  THAT  HAS  BEEN  SAID, 
TO  THE  DIFFERENT  CASES  OF  POISONING 
BY  THE  NITRATE  OF  BISMUTH. 

512.  A.  If  the  salt  be  free  from  mixture,  it  must  be  treated 
ipy  boiling  distilled  water,  which  will  dissolve  only  a  part  of 

t :  the  portion  dissolved  will  act  with  the  tests  in  the  manner 
we  have  described  in  §.  492,  et  seq.  The  insoluble  residue, 
ivhen  treated  by  the  nitric  acid  by  heat,  furnishes  the  acid 
iiitrate  of  bismuth,  the  characters  of  which  we  have  laid  down 
Hinder  the  articles  sub-nitrate  of  bismuth,  §.  505,  et  seq.  If 

•  We  read  in  the  memoirs  of  tlie  Academy  of  Sciences  at  Berlin,  year 
?.755,  a  case,  wliirh  informs  us  that  this  oxyde  has  produced  remarkable 
iiDguish  and  anxieties. 
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the  first  experiments  induce  a  belief  that  the  compound  under 
examination  is  either  the  nitrate  or  sub-nitrate  of  bismuth,  the 
certainty  of  the  fact  may  be  ascertained  by  calcining  it  with 
charcoal  in  a  crucible,  and  extracting  the  revived  metal. 

B.  Camerarius  makes  mention  of  an  adulteration  of  wine, 
by  bismuth  oxydized  and  dissolved  in  some  acid.*  Should 
the  practitioner  be  called  on  to  detect  this  fraud,  he  will 
attend  to  separating  the  metallic  bismuth  by  evaporating  the 
fluid,  and  calcining  it  in  a  crucible  with  charcoal.  The  use 
of  the  tests  is  here  too  uncertain  for  any  importance  to  be 
attached  to  it  (§.  500). 

C.  The  bakers  have  sometimes  ;nade  use  of  the  oxyde  and 
sub-niti-ate  of  bismuth  in  order  to  render  their  bread  heavier, 
and  whiter.  It  is  chiefly  in  England  that  flour  has  been  thus 
adulterated.  (Vide  Gazette  de  Sante,  hy  Maning).  If  the 
mixture  be  calcined  in  a  crucible  at  a  very  high  temperature, 
the  vegeto-animal  parts  of  the.  bread  and  flour  will  be  soon 
decomposed,  giving  rise  to  several  volatile  productions,  and  to 
charcoal,  which  remains  in  the  crucible,  and  revives  the  oxyde. 
If  the  metal  obtained  by  tliis  process  possesses  the  properties 
described  in  488,  et  seq. ;  the  practitioner  may  rest  assured 
that  it  formed  part  of  some  preparation  of  bismuth. 

D.  When  neither  the  fluids  vomited,  nor  those  found  in  the 
stomach  after  death,  furnish  by  chemical  examination  any  o 
the  signs  necessary  for  pronouncing  with  certainty  on  the  cas 
of  poisoning,  by  the  nitrate  or  sub-nitrate  of  bismuth,  we  mus 
then  endeavour  to  discover  whether  the  salts  have  not  bee 
decomposed  by  the  food  with  which  they  are  combined 
perhaps  intimately;  to  this  end,  after  having  dried  all  th 
alimentary  parts  that  are  solid,  membranous,  &c. ;  the 
must  be  calcined  in  a  crucible,  in  order  to  obtain  from  the 
the  metal. 

•  Sylloges  memorabilium  Medicinae  et  mirabiliiim  Natuite  Arcanoni 
cent.  viii.  pars,  xxiij.  page  545,  Tubingae,  anno  1683. 
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TREATMENT  OF  POISONING  BY  THE  NI- 
TRATE OR  SUB-NITRATE  OF  BISMUTH. 

513.  The  different  experiments  we  have  made  upon  living 
lanimals^  enable  us  to  affirm,  that  of  all  the  articles  of  medicine, 
Bmilk,  and  sweet  mucilaginous  drinks,  deserve  the  preference 
irin  the  treatment  now  under  consideration.  Leeches,  general 
)bleedings,  glysters,  and  fomentations,  ought  to  be  employed, 
when  the  symptoms  give  reason  to  apprehend  the  existence  of 
uutiaramation  of  one  or  more  organs. 

ARTICLE  X. 

SPECIES  X.— THE  CONCENTRATED  ACIDS. 

Varieties.    The  Sulphuric,  Nitric,  Muriatic,  Phospho- 
ric, Sfc.'Sfc.  Acids. 

OF  THE  SULPHURIC  ACID. 

514.  It  would  hardly  be  thought,  at  first  considering  the 
mbject,  that  the  sulphuric  acid  should  ever  be  employed  by 
)ke  unfortunate  for  the  purpose  of  suicide.    The  horrible 
Mste  which  it  possesses,  the  energy  with  which  it  corrodes 
ilmost  all  bodies,  whether  organized  or  unorganized,  would 
)ppear  to  cause  it  to  be  rejected  by  the  numerous  class  of 
oechanics  to  whom  these  properties  are  perfectly  well  known, 
ilnfortunately,  experience  proves  that  this  powerful  caustic 
tas  been  had  recourse  to  more  than  once,  the  activity  of 
bhich  has  been  thought  to  be  modified  by  introducing  it  by 
ae  anus ;  deaih  has  generally  quickly  followed  its  ingestion : 
iow  often  too  have  we  seen,  by  a  fatal  carelessness;  this  acid 
'reduce  the  most  terrible  accidents  I 
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These  general  considerations  are  sufficient  to  exhibit  the 
importance  of  describing  minutely  whatever  relates  to  this 
kind  of  poisoning. 

CHEMICAL  HISTORY  OF  THE  SULPHURIC 
ACID  (OIL  OF  VITRIOL). 

The  sulphuric  acid  is  composed  of 

Sulphur,  about    42  parts 
Oxygen,  58 

100 

or  of 

Sulphureous  acid,  80  parts 
Oxygen,  20 

100 


515.  Pure  sulphuric  acid  is  found  in  the  form  of  a  colour 
less  fluid,  void  of  smell,  and  of  an  oily  consistence  5  it  pos-» 
sesses  an  extremely  strong  acid  taste,  and  its  specific  gravity  i 
greater  than  that  of  water,  the  most  concentrated  weighs  abou 
1,85.    It  reddens  all  the  vegetable  colours  which  are  susce 
tible  of  it ;  a  single  drop  is  sufficient  to  give  a  red  colour  to 
very  great  quantity  of  the  infusion  of  tournesol ;  it  blacke" 
and  reduces  to  a  pulp,  all  animal  and  vegetable  substances."* 

516.  When  sulphuric  acid  and  charcoal  finely  powdere 
are  made  to,  boil  together  in  a  small  phial,  a  poignant  sme 

•  The  sulphuric  acid  of  commerce,  which  has  been  exposed  to  the  air,  j 
often  tinged  with  yellow,  sometimes  it  is  brown,  and  even  black;  tJ 
change  of  colour  happens  because  this  acid  disorganizes  and  carbonat 
the  vegetable  and  animal  matters  which  are  found  suspended  in  the  atm 
phere. 
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,vill  soon  be  observed  to  proceed  from  them,  similar  to  that 
of  burning  sulphur,  which  distinguishes  the  sulphureous  acid 
:;as :  carbonic  acid  gas  is  formed  at  the  same  time. 

Hationale.    The  charcoal  decomposes  the  sulphuric  acid, 
ays  hold  of  a  portion  of  its  oxygen,  passes  into  the  state  of 
aarbonic  acid  gas,  and  converts  the  sulphuric  acid  into  sul- 
ibhureous  acid  gas. 

517.  Mercury,  when  made  to  boil  with  this  acid,  carries 
flflf  a  portion  of  its  oxygen,  disengages  sulphureous  acid  gas, 
e  ecomes  oxydated,  and  unites  with  a  portion  of  the  acid  not 
^ecomposed,  with  which  it  forms  a  white  mass,  known  by  the 
\ames  of  proto-sulphate  or  of  deuto-suJphate  of  mercury-,  ac- 
!K)rding  to  the  quantity  of  acid  employed,  or  the  time  which 
loe  ebullition  has  been  kept  up. 

518.  When  equal  parts  of  concentrated  sulphuric  acid  and 
aater  are  mixed  together,  the  temperature  is  suddenly  elevated 
>  84*.  of  the  centigrade  thermometer.    If  twice  the  quantity 
f  acid  be  employed,  and  half  the  quantity  only  of  water,  the 
kloric  which  is  disengaged,  causes  the  thermometer  to  rise  to 
k)5°.    These  phenomena  are  the  consequence  of  the  very 
;ong  attraction  which  takes  place  between  these  two  fluids, 

their  intimate  penetration,  and  consequently  of  the  expul- 
n  of  a  part  of  the  caloric  which  extended  them. 
519-  Straw,  wood,  and  all  vegetable  substances,  when  im- 
rsed  in  the  sulphuric  acid  without  heat,  are  disorganized, 
f'ftened,  blackened,  and  there  is  separated  from  them  a  cer- 
in  quantity  of  charcoal ;  the  acid  is  found  to  contain  after- 
rds,  as  appears  by  experiment,  considerably  more  water 
an  before. 

i  Rationale.    The  sulphuric  acid,  from  its  great  tendency  to 
lite  with  water,  solicits  and  effects  the  separation  of  a  por- 
n  of  the  oxygen  and  hydrogen  of  the  vegetable  substances, 
d  the  carbon  is  left  at  liberty. 

520.  When  poured  into  the  water  of  barytes,  this  acid 
tantly  produces  a  white  precipitate  in  very  great  abundance. 
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which  is  insoluble  in  nitric  acid,  known  under  the  name  of 
sulphate  of  barytes;  the  same  phenomenon  takes  place  if, 
instead  of  the  barytes,  a  solution  of  the  nitrate  or  muriate  of 
that  base  be  used.  When  washed,  dried,  and  calcined  with 
charcoal,  this  precipitate  is  decomposed  in  the  course  of  an 
hour,  and  furnishes  sulphate  of  barytes,  easily  known  by  the 
smell  of  rotten  eggs  which  it  gives  out,  when  put  into  water, 
sharpened  with  a  small  quantity  of  muriatic .  acid,  and  by  the 
precipitation  of  a  part  of  the  sulphur  which  subsides,  render- 
ing the  liquor  milky  and  of  a  yellowish  white  colour.  A 
formation  of  muriate  of  barytes  takes  place  at  the  same  time. 

521.  When  mixed  with  the  acetate  or  nitrate  of  lead,  this 
acid  immediately  produces  a  white  precipitate  extremely 
abundant,  consisting  of  sulphuric  acid  and  protoxyde  of 
lead. 

522.  It  produces  no  change  in  sugared  water. 

523.  It  brightens  the  colour  of  wine. 

524.  A  strong  infusion  of  tea,  brought  in  contact  with  the 
sulphuric  acid,  does  not  lose  its  transparency,  or  change  i 
colour. 

59-^.  When  united  to  vinegar  in  small  quantity,  it  does  n 
render  it  turbid,  but  greatly  increases  its  acidity.  The  pre 
sence  of  the  sulphuric  acid  in  this  mixture  can  be  easil 
detected,  by  adding  to  it  some  carbonate  of  lime  (chalk)  i 
powder,  till  there  is  no  longer  any  effervescence.  The  tvr 
acids,  the  acetic  and  the  sulphuric,  combine  with  the  lira 
and  produce  a  soluble  acetate  of  that  base,  and  an  insolub 
sulphate :  so  that  by  decanting  the  liquor,  and  slightly  washin 
the  sediment,  all  the  sulphate  of  lime  formed  in  the  ejlperj 
ment  will  be  obtained  upon  the  filter.  In  order  to  demo 
strate  the  existence  of  sulphuric  acid  in  this  precipitate,  v 
should  begin,  1st.  by  dissolving  a  portion  of  it  in  boilit 
distilled  water;  the  solution,  being  filtered,  and  brought 
contact  with  the  water  of  barytes,  or,  what  is  still  better,  't 
muriate  of  barytes,  will  furnish  a  precipitate  of  sulphate 
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idarytes,  insoluble  in  water,  and  in  the  nitric  acid.  2ndly, 
I'he  other  portion  should  be  mixed  and  calcined  for  two 
)jurs,  in  a  high  temperature,  with  one  fourth  of  its  weight  of 
laarcoal  finely  powdered :  at  the  end  of  this  time,  the  sul- 
lauric  acid  will  be  found  to  be  decomposed  by  this  combus- 
>ble  body,  and  the  product  of  the  calcination  will  contain  a 
1  Iphuret  of  lime,  which  may  be  recognized  by  the  means  we 
v.ve  pointed  out  in,;|.  120,  et  seq.* 

]  Mercury  would  be  of  no  use  for  detecting  the  presence  of 

ismall  quantity  of  sulphuric  acid  in  adulterated  vinegar.  I 

i)iled,  for  a  long  time,  a  mixture  of  mercury,  vinegar,  and 

ilittle  sulphuric  acid  :  I  adapted  a  curved  tube  to  the  mouth 

I  the  phial,  and  could  neither  obtain  sulphureous  acid  gas, 

rr  acid  sulphate  of  mercury  (vide  §.  517). 

5526.  The  solution  of  gelatine,  far  from  being  rendered 

Vbid  by  the  sulphuric  acid,  becomes  more  limpid. 

}527.  Albumine  is  copiously  precipitated  of  a  white  colour 

t  this  acid. 

5528.  Milk  is  instantly  curdled. 

)529.  When  one  or  two  drops  of  sulphuric  acid  are  let  fall 
JO  a  sufficient  quantity  of  human  bile,  a  beautiful  precipitate 
la  clear  yellow  colour  is  instantly  obtained,  which  is  nothing 
!!  than  the  animal  matter  of  the  bile,  designated  by  the 
me  of  yellow  matter.  A  greater  quantity  of  sulphuric  acid 
kes  the  mixture  change  to  an  orange  yellow,  and,  at  the 
I  of  four  or  five  minutes,  a  few  slight  flakes  of  a  deep  green 
>our  are  thrown  down.    We  shall  avail  ourselves  of  these 

I  It  has  been  said,  that  tlie  presence  of  sulphuric  acid  in  vinegar  might  be 
rsrmined,  by  adding  to  it  a  few  drops  of  a  solution  of  muriate  of  barytes; 
tithat  the  white  precipitate,  which  is  insoluble  in  water,  and  in  the  ni- 
wcid,  would  be  a  proof  that  free  sulphuric  acid  exists  in  it.    It  is  eaiy 
rove  that  this  process  is  altogether  defective.   It  is  well  known  that  all 
kars  contain  sulphate  of  lime  and  sulphate  of  potash  in  solution ;  now, 
Joarytes  lays  hold  of  the  sulphuric  acid  in  whatever  situation  it  may  find 
•iln  which  case  tliis  precipitate  will  alwayi  be  obtained  whenever  a  39> 
wu  of  barytts  is  poured  into  Vinegar. 
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facts  when  we  describe  the  lesions  of  texture  produced  by  thi^ 
powerful  corrosive. 

530.  The  sulphuric  acid,  being  mixed  with  fluid  blooc 
coagulates  and  decomposes  it :  if  the  acid  is  concentrated,  i 
turns  it  of  a  deep  brown,  and  carbonates  it. 


ACTION  OF  THE  SULPHURIC  ACID  ON  THl 
ANIMAL  ECONOMY. 

531.  A  small  quantity  of  this  powerful  caustic  is  sufficieni 
to  produce  the  most  serious  accidents,  succeeded  almost  alj 
ways  by  death,  and  that,  whether  it  be  injected  into  the  vein 
or  taken  into  the  stomach,  or  even  applied  to  the  extern 
surface  of  the  body. — In  what  manner  does  this  acid  prodm 
death  ? 

Experiment  1st.  Thirty-six  grains  of  sulphuric  acid,  mixejf 
one  hour  before,  with  thirty  grains  of  water,  were  inject 
into  the  jugular  vein  of  a  robust  dog.    At  the  same  insta 
the  dog  fell  down,  his  extremities  became  stiff,  and  he  die*| 
The  body  was  immediately  opened.    The  heart  was  swell 
of  a  vast  bulk,  and  its  sides  presented  a  much  greater  resii 
ance  than  in  their  natural  state ;  the  two  ventricles  were  fill 
with  a  multitude  of  small  clots  as  black  as  coal :  the  left  an 
cle  and  the  aorta,  contained  gelatinous  coagula  of  a  blacki 
red  colour :  the  abdominal  vena  cava,  which  was  extremi 
dilated,  and  firm  to  the  touch,  contained  little  clots  similar 
those  by  which  the  ventricles  were  distended ;  the  lungs  W( 
of  an  ash  colour,  of  a  dense  texture,  no  way  crepitating, 
completely  destitute  of  air;  on  cutting  into  them,  their  wh 
surface  appeared  strewed"  with  black  points,  which  were  oM^^ 
coagulated  blood  ;  several  ramifications  of  the  vessels  runnllloii,^^ 
through  them  were  injected,  hard,  of  a  black  colour 
cylindrical  form,  resembling  in  their  appearance  and 
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small  cylinders  of  lunar  caustic :  on  cutting  into  them, 
■were  also  found  to  be  filled  with  coagulated  blood. 
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Experiment  2nd.  A  strong  dog  was  made  to  swallow  about 
\\\\o  drachms  and  a  half  of  sulphuric  acid,  which  had  been 
iitiixed  an  hour  before  with  one  drachm  thirty-six  grains  of 
ivater :  the  animal  immediately  began  to  feel  a  great  degree  of 
uneasiness  and  agitation  ;  his  breathing  was  extremely  difficult ; 
ee  uttered  moans  excessively  plaintive,  threw  himself  down, 
[Mid  often  shifted  his  position :  he  died  thirty  minutes  after  the 
Ingestion  of  the  poison.  He  was  opened  at  the  same  moment, 
lilie  mucous  membrane  of  the  stomach  was  black,  and  easily 
?Etached  ;  the  muscular  coat,  which  was  red  in  patches,  ex- 
libited  no  ulceration  ;  the  duodenum  presented  a  yellow  cover- 
gg,  thick  and  flaky,  easy  to  detach.*    The  blood  contained 

the  ventricles  of  the  heart,  was  coagulated,  sizy>,  and  of  a 
nackish  red  colour.  The  lungs,  which  were  very  little  cre- 
Ibtating  almost  throughout,  presented  black  patches,  which 
leere  hardened,  of  a  close  texture,  and  distended  with  black 
Iwagulated  blood,  exactly  resembling  the  one  described  in  the 
K  eceding  experiment. 

I  The  state  of  these  last  organs,  the  symptoms  which  the  animal 
Ipperienced,  and  the  rapidity  with  which  it  sunk  under  ,  them, 
Lade  me  suspect,  that  in  the  efforts  of  deglutition,  a  part  of 
lee  acid  had  fallen  into  the  trachea,  and  consequently  that  this 
Ipperiment  could  not  throw  any  light  upon  the  mode  of  action 
I  this  corrosive  when  introduced  into  the  stomach.  The  fol- 
Jwing  fact  will  prove  incontestably  how  well  my  suspicion 
MS  founded. 

I.  Experiment  3d.  At  five  minutes  after  twelve  at  noon,  the 
Jotophagus  of  a  small,  but  very  strong  dog,  was  detached  and 
j»rforated  :  two  drachms  of  concentrated  sulphuric  acid,  mixed 
I  hour  before  with  one  drachm  of  water.  Were  introduced 
JLo  the  stomach,  and  the  oesophagus  was  tied.  Ten  minutes 
ierwards  the  animal  experienced  horrible  sufferings ;  he 

'1  There  is  no  doubt  that  this  coat  was  formed  by  the  yellow  matter  of 
,     bile,  set  at  liberty  by  a  small  quantity  of  the  «nlphuric  acid,  which  had 
l«ed  the  pylorus  (§,  529). 
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made  great  efforts  to  vomit.    At  one  o'clock  he  continued 
uttering  plaintive  cries ;  he  made  fresh  and  fruitless  efforts  to 
vomit ;  his  breathing  did  not  appear  at  all  incommoded.  Half 
an  hour  afterwards,  he  had  great  inclination  to  vomit,  and 
was  agitated  to  that  degree,  that  he  broke  the  thread  with  which 
the  oesophagus  had  been  tied,  and  which  was  partly  burnt  by 
the  sulphuric  acid.    He  instantly  threw  up  a  great  quantity  of 
a  matter  as  black  as  ink,  and  of  the  consistence  of  a  thid 
liquid,  similar  in  appearance  to  sulphuric  acid  which 
remained  a  long  time  upon  straw,  or  upon  matches.  His  suf^ 
ferings  continued  very  severe,  and  obliged  the  animal 
remain  lying  upon  his  belly.    He  died  at  half  past  three. 

'The  body  was  opened  a  quarter  of  an  hour  afterward8||j| 
The  heart  contained  blood  which  was  not  coagulated ;  that  i 
the  left  ventricle  was  red,  slightly  inclining  to  black.  Th 
lungs,  which  were  of  a  natural  colour,  contained  a  sufficie 
quantity  of  air  :  they  were  crepitating!,  and  a  sound  was  he 
from  them  when  cut.    The  blood-vessels  which  traversal 
them  were  empty ;  their  texture  however  appeared  somew 
more  compact  tlian  in  their  natural  state.   The  mucous  me 
brane  of  the  stomach  was  destroyed ;  it  had  been  partly 
pelled  by  the  vomiting.    The  muscular  coat,  which  was 
cherry  red,  was  covered  over  in  some  points  with  a  sort 
blackish  pulp,  and  exhibited  several  small  ulcerations, 
pylorus  was  lined  with  a  coat  of  a  greenish  yellow  colo 
The  interior  of  the  duodenum  was  covered  with  a  flaky  yell 
coat,  formed  of  the  yellow  matter  of  the  bile. 

Experiment  4th.  Animals  on  which  wounds  had  b 
made,  and  cauterized  with  a  great  quantity  of  the  sulph 
acid,  died  at  the  end  of  a  time  which  is  variable,  without 
interior  organs  exhibiting  any  alteration. 

We  must  conclude  from  these  facts.    1st.  That  the  sulpi 
ric  acid  injected  into  the  veins,  destroys  life,  because  it  co; 
lates  the  blood,  by  exercising  upon  it  a  true  chemical  actS^^fiO! 
by  so  much  the  more  powerful  as  the  quantity  injectedjT'- Itj 
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aore  considerable.  Sndly.  That  when  introduced  into  the 
9omach;  it  produces  a  speedy  death,  by  inducing  inflamma- 
len  and  disorganization  of  that  viscus,  which  quickly  re-acts 
won  the  brain,  by  means  of  the  numerous  nervous  ramifica- 
)ons.  Sdly.  That  when  applied  externally,  the  animal  sinks 
ader  the  first  effects  of  the  burning  it  occasions,  or  else  the 
fpious  suppuration  which  succeeds  to  it. 

YMPTOMS  OF  POISONING    BY  THE  SUL- 
PHURIC ACID. 

Observation  1st. 

JJoseph  Parangue,  a  soldier,  about  the  end  of  January,  1798, 
\tween  seven  and  eight  o'clock  in  the  morning,  swallowed, 
lecipitately,  and  by  mistake,  instead  of  brandy,  a  full  glass 
sulphuric  acid  (oil  of  vitriol) ;  he  drank  it  off  at  once,  with 
head  held  back,  and  pouring  it  from  a  distance  above  his 
•uth,  by  which  means  he  did  not  discover  his  mistake  until 
recovered  his  breath.    He  was  instantly  conveyed  to  the 
fpital :  being  informed  of  the  accident,  I  arrived  there  at 
same  time  as  the  patient.  Excessive  vomitings  had  already 
E3n  place,  as  well  as  convulsive  agitations  of  the  muscles  of 
face  and  lips,  being  the  first  effects  of  the  excessive  pains 
complained  of  throughout  the  whole  extent  of  the  parts 
ih  which  the  poison  had  been  in  contact.    He  said  that  he 
cramps  excessively  painful  in  the  breast,  and  an  acrid, 
ming  heat  in  the  throat,  along  the  oesophagus,  and  in  the 
mach.    An  icy  coldness  extended  over  the  body :  I  found 
pulse  small,  concentrated,  irregular;  I  will  say  more, 
aost  convulsive,  tremulous,  at  one  time  very  quick,  at 
Bther  slow  and  suspended ;  his  breathing  was  difficult,  and 
mliole  epigastric  region  painful ;  but  what  I  more  particularly 
II  attention  to,  was  the  extreme  melancholy  state  of  the 
aent.  It  is  difficult  to  give  an  account  of  his  state  of  terror ; 
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he  considered  himself  altogether  without  a  chance  of  recovery; 
his  eyes  were  dim,  and  he  performed  only  some  feeble  motions, 
I  instantly  told  him  of  a  certain  antidote,  of  a  counterpoison 
which  has  never  failed  in  its  effect  j  I  raised  by  this  his  courage, 
and  gave  him  a  draught  composed  of  half  a  glass  of  simplcj 
water,  with  which  a  drachm  and  a  half  of  carbonate  of  magi 
nesia  had  been  mixed ;  his  eyes  became  a  little  animated,  and 
his  weakness  appeared  rather  less  ;  the  idea  of  a  speedy  and' 
real  cure  suspended  for  a  moment  the  formidable  train  of 
moral  symptoms,  which  were  of  themselves  capable  of  con- 
ducting the  patient  to  the  tomb.    Half  a  quarter  of  an  hour  ) 
after,  he  vomited  again,  but  less,  and  with  less  exertion  and 
fatigue.    I  gave  him  half  a  drachm  more  of  the  carbonate  of 
magnesia,  and  he  complained  then  only  of  nausea ;  his  inter-  Ir 
nal  pains  were  less  acute.    I  continued  the  remedy  in  the  dose 
of  a  scruple  every  half  hour,  and  caused  him  to  take  in  the 
intervals,  a  few  glasses  of  a  solution  of  gum  arabic  sugared. 
Before  noon  the  symptoms  had  diminished  sensibly  of  iheinn 
violence  ;  his  breathing  was  more  free,  the  anxieties  of  thefjig 
pragcordia  had  nearly  ceased,  the  internal  sensation  of  tearing  j; 
very  much  weakened ;  the  pulse  rose,  unfolded  itself,  an^* 
became  regular ;  a  genial  heat  was  diffused  over  the  whole  body 
I  had  succeeded  in  checking  the  destructive  and  deleteriou 
effects  of  the  caustic  fluid;  but  there  remained  still  to  remecb 
the  disorders  which  its.  immediate  contact  in  the  iutei 
had  occasioned. 

A  copious  bleeding  from  the  arm  at  one  o'clock;  emol 
ent  fomentations  to  the  stomach  and  the  whole  of  the  abdc 
men  during  the  rest  of  the  day,  and  an  opiated  and  campht 
rated  liniment  during  the  night  ;  a  drink  of  linseed  tea  wil| 
gum  arabic  and  syrup  of  marshmallows,  taken  warm  at 
copiously,  &c.  &c.  prevented  those  consecutive  acciden 
which  an  event  of  this  nature  would  give  reason  to  dread ; 
glyster  with  honey,  given  in  the  evening,  produced  bilioi| 
evacuations  tolerably  abundant,  and  six  drachms  of  the  syn  I 
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diacodium  added  to  a  glass  of  ptisan,  procured  rest  during 
;  night ;  his  sleep  was  however  light,  and  was  often  interrupt- 
fc  by  pains  which  the  patient  felt  at  his  stomach,  and  still  more, 
Id  in  a  stronger  degree,  in  the  throat.    The  next  day  at  my 
Horning  visit,  I  examined  this  last  part  with  attention  ;  almost 
5  whole  of  the  mouth  was  excoriated  ;  the  velum  palati,  its 
eterior  and  even  its  posterior  columns,  the  amygdaldi,  and 
i  uvula,  were  covered  with  white,  and  seemingly  superficial 
khars  on  the  sides,  and  with  black  and  deeper  ones  on  the 
tft  appendage  of  the  palate.    The  whole  of  the  fauces  ap- 
jared  to  be  strongly  burnt.    Fortunately  deglutition  was  not 
evented ;  it  was  not  even  painful  or  laborious,  compared  to 
!  accompanying  symptoms.    A  lenitive  and  mucilaginous 
mk  was  administered,  with  a  white  linctus  taken  frequently 
3  a  spoonful  at  a  time,  two  glysters  in  the  twenty-four  hours, 
(loUient  fomentations  upon  the  abdomen,  during  the  day,  and 

lenitive  was  continued  during  the  night :  every  kind  of  food 
!S  forbidden.  On  the  third  day  the  patient  complained 
natly  of  his  throat,  and  a  fresh  panic  seized  him ;  he  thought 
1  Qself  threatened  with  suffocation,  and  the  danger  appeared 
ihim  to  be  imminent.  The  tumefaction  of  the  burnt  parts 
li  increased,  and  the  root  of  the  tongue  was  elevated  and 
TToded,  the  epiglottis  also  partook  of  the  disease :  all  these 
fts  were  burning  with  a  violent  and  consuming  heat :  the 
lila  elongated  and  covered  with  sloughs,  the  aniygdalay 
cady  in  a  gangrenous  condition  on  their  anterior  surface, 
\  grayish,  or  aphthous  spots  scattered  here  and  there  over 
•  fauces,  presented  the  appearance  of  a  gangrenous  sore 
tt)at  of  the  worst  kind.  The  voice  too  had  undergone  a 
sisiderable  alteration. 

)Dn  the  fourth  day,  a  soft  and  fleshy  portion,  which  became 
Kached  from  the  uvula,  by  elongating  it,  tormented  the 
•ient  in  a  most  grievous  manner  in  the  throat,  by  producing 
rirritation,  and  exciting  a  cough  which  was  both  fatiguing 
iannoying  on  account  of  its  frequency.    His  breathing 
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became  more  difficult,  and  sometimes  interrupted,  sometimes 
attended  with  a  hissing  noise,  especially  during  inspiration}' 
and  his  voice  assumed  the  peculiar  character  of  that  which 
occurs  in  the  species  of  quinsy  known  by  the  name  of  the 
Croup. 

The  mucilaginous  drinks,  the  white  linctus,  or  one  made 
of  spermaceti,  oil  of  sweet  almonds,  yolk  of  egg,  and  syrup 
of  marshmallows,  served  at  the  same  time  for  drink,  gargle, 
and  nourishment.  1  touched  the  diseased  parts  several  times 
hi  the  day  with  lint  dipped  in  a  mixture  of  honey  of  roses, 
and  tincture  of  myrrh :  I  afterwards  added  the  collyrium  of 
Lanfranc,  sharpening  the  whole  with  an  equal  quantity  of  de- 
coction of  agrimony.  External  anodyne  applications  were  nol 
neglected,  as  well  as  cataplasms  of  bread  boiled  in  a  decoctioi 
of  camomile  and  nielilot.  As  fast  as  I  could  seize  hold  of 
the  loose  sloughs  with  the  forceps,  I  cut  them  away,  in  order 
to  free  the  throat  quickly  from  them. 

On  the  fifth  day  I  beat  up  a  yolk  of  an  egg,  with  a  glass 
of  ptisan,  which  was  taken  at  two  different  times,  in  order  to. 
lubricate  and  cover  the  parts  of  the  fauces  which  were  ex- 
coriated, and  to  prepare  them  for  taking  a  little  nourishment 
the  same  medicine  continued. 

On  the  sixth ;  a  similar  treatment,  and  the  yolk  of  egg 
morning  and  evening.    The  external  swelling  of  the  throaifc 
almost  dissipated  altogether,  the  tumefaction  withiu  alsAj 
greatly  diminished,  the  sloughs  in  a  great  measure  fallen  omL 
and  many  of  the  ulcers  quite  clean.  'Jm\ 

On  the  seventh ;  still  better :  from  this  day  all  danger  msAi^, 
be  considered  to  have  disappeared :  the  quantity  of  medicinHijj 
and  attentions  have  been  diminished  in  proportion  as  food  ha|l)f 
been  had  recourse  to.  || 

I  forgot  to  mention,  that  a  drop  of  the  sulphuric  acid  ha||*J 
fallen  upon  the  upper  lip  at  the  moment  of  the  accident,  anjr"'i( 
produced  a  slough  which  made  a  long  resistance.  -^m?' 
a  still  longer  period  this  soldier  retained  a  redness  and  paim. 
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u'ul  sensibility  in  the  throat,  as  well  as  a  painful  sensation  at 
hhe  stomach,  especially  when  he  ate  hastily,  or  food  that  was 
nndigestible.* 

Observation,  2nd. 

A  student,  who  wished  to  remedy  a  caries  of  a  tooth  for 
t  young  woman,  poured  into  her  mouth  such  a  quantity 
ii)f  oil  of  vitriol,  that  her  throat  and  stomach  were  strongly 
tittacked  by  it,  and  excoriated  in  several  places.  A  violent 
<ieat  and  smell  succeeded,  inseparable  attendants  upon  inflam- 
mation of  the  internal  membranes,  which,  notwithstanding 
ihe  bleedings,  and  every  kind  of  cooling  and  laxative  me- 
ilicines  which  were  exhibited,  ended  by  an  eruption  of  pim- 
ililes,  with  foul  ash-coloured  crusts,  over  the  whole  surface  of 
>he  body.f 

Observation  3rd. 

A  dyer  of  the  commune  of  Arfeuille,  went  to  bed  at  mid- 
iuigbt  extremely  drunk.  He  shortly  after  woke,  and  found 
i  iraself  tormented  with  thirst.  He  got  up,  and  sought 
nmongst  a  number  of  bottles  to  find  something  to  quench  his 
nirst,  and  laid  hold  of  one  containing  sulphuric  acid.  He 
wallowed  a  few  drops  of  this  liquor,  but  soon  finding  out 
i  is  mistake,  he  applied  for  help.  M.  Pingusson  hastened  to 
I  is  relief.  He  mixed  up  in  a  certain  quantity  of  water  pre- 
pared crab's  eyes,  and  made  him  swallow  a  few  draughts  of  it. 
This  dose  was  sufficient  to  allay  the  consuming  heat  which 
ras  felt  in  all  the  parts  where  the  acid  had  corroded :  but  it 
fas  not  possible  for  him  to  take  a  second,  on  account  of  the 
ippid  progress  which  the  swelling  of  the  interior  of  the 

•  •  Recueil  Periodique  de  la  Soci<it6  de  M^decine  de  Paris  redige  par 
edillot,  torn.  yi.  p.  3.  an.  7,  par  M.  Desgranges. 

Observation  taken  from  the  practice  of  Tulpius,  and  reported  by  M. 
sesgranges,  Recueil  Period,  de  la  Socl6t6  de  Med.  redige  par  Sedillot, 
*m.  vi. 


320 


pharynx  and  oesophagus  made ;  and  he  was  obhged  lo  be  sup- 
ported by  glysters  of  strong  broth  given  three  or  four  tunes 
a  day.  When  deglutition  was  restored,  he  was  made  to  take 
milk,  mucilaginous  drinks,  &c. ;  and  in  a  short  time  was  per- 
fectly recovered.* 

Observation  4th. 

Louisa  Delay,  aged  twenty-two  years,  took,  on  the  13th 
Germinal,  year  8,  at  eleven  in  the  morning,  an  ounce  of 
hlue  composition  (a  mixture  of  sulphuric  acid  and  indigo) 
which  she  had  bought  of  a  grocer-druggist,  on  purpose  to 
destroy  herself.  She  was  made  to  drink  oil  and  milk.  The 
following  was  her  condition  when  brought  to  the  Hotel-Dieu, 
four  hours  after  she  had  swallowed  the  poison. 

Countenance  not  much  changed ;  exhibiting  however  a  tinge 
slightly  blue,  which  was  deeper  round  the  edge  of  her  lips ; 
dull  pain  in  the  throat,  and  in  the  region  of  the  stomach : 
repeated  and  very  copious  vomitings  of  a  deep  blue-coloured 
and  glairy  fluid ;  which  caused  in  the  mouth  a  sensation  of 
bitterness  and  intolerable  stypticity :  continual  feeling  of  cold 
on  the  skin,  which  was  become  very  dry ;  horripilations  from 
time  to  time,  constipation,  watchfulness,  inquietude  which 
could  not  be  concealed,  &c.  &,c. 

She  was  made  to  drink  copiously  of  whey,  of  a  decoction 
of  linseed,  solution  of  gum  arable,  milk  diluted  with  barley 
water :  purgative  glysters  were  administered,  and  an  oily  jule 
with  manna,  to  provoke  stools,  which  were  suspended,  o 
confined  to  a  very  inconsiderable  stool,  and  the  passage  of  . 
few  drops  of  urine.  The  matter  vomited  contained  a  grea 
quantity  of  flakes  of  lymphatic  substances,  of  an  insipid  smell 
some  floating  on  the  surface  of  water,  others  sinking  to  th 
bottom  :  the  pulse,  which  appeared  to  be  little  altered  at  first 
became  small,  tight  and  extremely  thread-like ;  the  cold  o 
the  inferior  extremities  increased  greatly. 

•  Journal  de  M^dcciiie,  Avril,  1810,  par  M.  Pingusson, 


321 


At  the  end  of  two  days,  all  the  symptoms  had  acquired  a 
ijreat  degree  of  intensity :  the  face  appeared  particularly  de- 
■anged :  the  cold  on  the  surface  increased  still  more-;  the  pulse 
became  insensible  in  the  wrists  and  in  the  carotids ;  the  breath 
k  vas  extremely  fetid ;  a  few  drops  of  urine  excessively  high 
coloured,  escaped  from  time  to  time ;  the  disquietude  and 
agitation  were  extreme. 

This  unfortunate  young  woman  could  not  bear  any  kind  of 
covering;  she  was  continually  making  painful  efforts  to  put 
»way  every  thing  which  touched  her,  or  came  close  to  her, 
md  threw  her  arras  and  her  head  out  of  bed ;  the  region 
ff  the  stomach  was  exquisitely  sensible  to  the  slightest 
contact. 

The  fourth  day  of  the  poisoning,  the  anxiety  and  anguish 
<rere  horrible ;  the  whole  external  surface  of  the  body  shewed 
laarks  of  suffering.  The  patient,  incapable  of  resting  a  sin- 
ie  instant  in  the  same  position^  rose  up  and  got  out  of  bed ; 
iihe  seemed  to  express  the  most  ardent  wish  to  be  removed 
nto  a  cold  place. 

On  the  fifth  day,  her  eyes  were  haggard ;  she  seemed  to 
ond  some  relief  in  being  disencumbered  of  her  shift,  which 
we  still  continued  to  push  off  till  on  the  eve  of  expiring,  so 
mat  she  was  obliged  to  be  tied  down. 

The  rest  of  the  treatment  administered  with  so  little  benefit 
I )  her,  consisted  in  emollient  and  mucilaginous  drinks,  simple 
ynd  purgative  glysters,  laxative  and  antispasmodic  draughts. 
«jeeches  were  also  applied  once  or  twice  to  the  pudenda. 

The  countenance  was  changed  to  such  a  degree,  that  it  was 
inpossible  to  recognize  her  person.  The  cords  with  which 
lae  was  fastened  could  not  contain  her,  so  powerful  were  her 
ladeavours  to  uncover  the  greatest  part  of  her  body,  which 
ipp^ared  to  give  her  great  relief.    She  preserved  her  reason 

•  the  last,  continuing  to  converse  with  those  persons  who 
mrrounded  her.  She  expired  on  the  fifth  day  from  the 
ccident. 


322 


On  opening  the  abdomen  there  arose  a  great  quantity  of 
very  fetid  gas;  the  abdominal  viscera  were  for  the  most  part 
oedematous ;  all  the  parts  in  the  neighbourhood  of  the  duodenum 
had  undergone  a  peculiar  alteration  ;  the  coats  of  this  viscus 
were  in  several  points  nearly  dissolved.  The  stomach  which 
was  greatly  distended,  and  of  a  dark  colour,  exhibited  several 
spots  which  shewed  deep  disorganization.  The  mucous  mem- 
brane of  the  oesophagus  was  burnt,  blackish,  partly  detached, 
and  was  easily  removed. 

The  stomach  contained  a  foul  fluid  of  a  dark  colour,  and 
very  fetid,  similar  to  what  she  had  vomited  the  day  of  her 
death.  This  organ  appeared  very  much  thickened  in  some 
points,  and  corroded  in  others.  The  internal  coat  was  entirely 
dissolved  and  reduced  to  a  state  of  mucus  throughout  the 
greatest  part  of  its  extent.  The  pylorus  exhibited  the  most 
decided  marks  of  disorganization  ;  the  texture  of  its  coats,  which 
■ivere  black  and  puffed  up  in  this  place,  almost  closed  up  the 
orifice  j  the  membranes  of  the  duodenum  and  of  the  jejunum, 
which  were  partly  destroyed,  and  burnt,  were  attacked  with 
sphacelus ;  these  intestines  were  lined  withinside  with  a  brown 
matter,  similar  to  that  found  in  the  stomach.  The  rest  of  the 
intestinal  canal  partook  more  or  less  in  the  mischief ;  a  great 
quantity  of  hardened  foeces  was  found  in  them.  The  interior 
of  the  thorax  presented  nothing  very  remarkable.* 

532.  The  following  are  the  symptoms  of  poisoning  by  the 
sulphuric  acid ;  an  austere,  acid,  styptic,  and  very  disagreeable 
taste;  an  acrid  and  burning  heat  in  the  throat,  along  the 
oesophagus  and  in  the  stomach  ;  an  acute  pain  in  the  throat,  an 
intolerable  foetor  of  the  breath,  nausea,  and  excessive  vomitings. 
The  fluid  vomited,  is  at  one  time  black  as  ink,  at  anotlier  time 
reddened  by  arterial  or  venous  blood,  and  produces  in  the 
mouth  a  sensation  of  bitterness  and  stypticity  quite  intolerable ; 
it  effervesces  on  falling  on  the  pavement ;  constipation,  or 

•  Tartia;  essai  sur  rEmpoUouuenient  par  I'Acide  Nitriquc,  p.  251.  180)?. 
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> sometimes  bloody  stools;  gripes  and  excruciating  pains  OYer 
ithe  abdomen,  which  part  will  not  bear  the  slightest  pressure ; 
j^pains  of  the  breast ;  difficulty  of  breathing ;  anxiety,  anguish  ; 
ithe  pulse  frequent,  small,  concentrated,  and  irregular ;  a  con- 
sstant  sense  of  coldness  of  the  skin,  horripilations;  extreme 
ddejection,  great  restlessness  and  agitation  ;  the  countenance  not 
nrauch  altered  at  first,  but  afterward  undergoing  a  great  change ; 
ccohvulsive  startings  of  the  muscles  of  the  face  and  lips,  free 
Efixercise  of  the  intellectual  faculties,  and  sometimes  an  erup- 
ition  of  pimples  upon  the  skin.  Frequently  the  uvula,  amyg- 
idalae,  velum  palati,  S^c.  covered  with  slough  either  white  or 
)!)Iack,  which,  on  becoming  detached,  torment  and  irritate  the 
jpatient,  and  produce  a  fatiguing  cough ;  the  voice  in  that  case 
•becomes  altered,  and  similar  to  what  is  heard  in  the  croup. 

[LESIONS  OF  TEXTURE  PRODUCED  BY  THE 
SULPHURIC  ACID. 

533.  If  the  sulphuric  acid  has  been  swallowed  without 
anixture  with  any  other  substance,  there  are  seen  after  death 
klterations  more  or  less  profound  in  the  texture  of  the  parts 
with  which  it  has  come  in  contact :  at  one  time,  there  is  only 
,  redness  of  the  pharynx  and  stomach ;  at  another,  these  parts 
nre  wholly  or  in  part  ulcerated,  or  gangrenous,  or  reduced  to 
I  black  jelly.    The  phenomena  observed  in  the  dead  body 
i  vill  be  somewhat  different  when  this  acid  contains  indigo  in 
uolution.    This  preparation,  known  under  the  name  of  blue 
composition,  is  employed  in  dying,  and  is  often  used  by 
•ersons  to  destroy  themselves.    We  consider  it  necessary  to 
«all  the  attention  of  physicians  to  the  condition  of  the  bodies 
i)f  persons  who  have  died  in  consequence  of  the  use  of  this 
mixture. 

At  thirty-five  minutes  after  twelve  o'clock,  a  small  dog  was 
»ade  to  swallow  a  drachm  and  half  of  blue  composition  (a 
aquor  consisting  of  concentrated  sulphuric  acid  and  indigo). 
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Immediately  after,  the  animal  threw  himself  down,  and  rolled 
about  the  ground  with  great  force ;  he  seemed  to  have  had  the 
pharynx  burnt  by  the  caustic,  as  he  sought  to  relieve  the  effects 
of  it  by  rubbing  his  neck  against  a  plank  on  which  he  was 
placed  ;  he  changed  frequently  his  position  ;  at  one  time  he  was 
lying  upon  the  back,  at  another  time  upon  the  belly,  and 
uttered  continually  plaintive  cries.  At  the  end  of  ten  minutes  he 
vomited  some  stringy  matter  strongly  coloured  with  blue  ;  this 
vomiting  was  repeated  four  times  in  the  course  of  the  thirty 
minutes  succeeding  the  ingestion  of  the  poison.  At  half  past  j 
three  he  had  vomited  a  great  quantity  of  this  stringy  matter, 
mixed  with  black  blood  partly  coagulated  ;  he  continued  to  com- 
plain, but  had  still  power  to  walk ;  he  died  during  the  night,  j 
Appearances  on  Dissection. — ^The  mucous  membrane  of 
the  mouth,  the  tongue,  and  oesophagus,  were  of  a  deep  green] 
colour ;  the  pharynx  was  of  a  cherry  red ;  the  same  appear-j 
ance  was  observed  on  the  inferior  surface  of  the  epiglottis  and 
larynx.  The  interior  surface  of  the  stomach  was  black  through- 
out its  whole  extent,  excepting  a  few  points  near  the  cardia, 
where  it  exhibited  a  greenish,  or  yellowish  tinge.*  Over  the 
muscular  coat,  were  scattered  spots  of  a  very  bright  red. 
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APPLICATION  OF  ALL  THAT  HAS  BEEN  SAID, 
TO  THE  DIFFERENT  CASES  OF  POISONING] 
BY  THE  SULPHURIC  ACID. 

A.  If  this  acid  is  without  mixture,  it  is  easily  known  by  its] 
specific  gravity,  by  its  action,  when  united  M'ith  cold  water,! 
on  the  salt  of  barytes,  on  straw,  matches,  &c. :  lastly,  by  the 
decomposition  it  undergoes  when  boiled  with  mercury.  (Fic 
^.515  et  seq.) 

*  The  yellow  tinge  depends  on  the  existence  of  a  small  portion  of  thi 
yellow  matter  of  the  bile,  set  at  liberty  by  the  sulplmric  acid,  and  tjii 
green  tinge  appears  to  be  the  result  of  the  union  of  this  yellow  matter  wil 
the  colouring  part  of  the  indigo. 
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B.  When  the  sulphuric  acid  is  combined  with  wine  or 
/inegar,  the  practitioner  will  easily  determine  its  presence  by 
iDperating  as  directed  §.  525. 

C.  If  it  should  be  necessary  to  decide  upon  the  existence  of 
his  acid  in  the  blue  composition,  it  will  be  easily  effected  by 

uaying  attention  to  the  following  directions.  1st.  This  liquor 
iS  of  an  excessively  deep  colour ;  it  is  thicker  than  the 
uulphuric  acid,  and  its  consistence  is  extremely  oily.  2ndly. 
t.t  reddens  the  tincture  of  tournesol,  and  raises  the  tempera- 
iiure  of  water,  when  a  small  quantity  of  it  is  combined  with 
ihis  liquor.  3dly.  If  evaporated  to  dryness  it  gives  out  very 
I'lick  white  vapours,  of  a  very  poignant  smell,  which  depends 
fpon  the  volatilization  of  part  of  the  sulphuric  acid ;  there 
eemains  in  the  capsule  some  shining  charcoal.  4thly.  When 
eeated  with  mercury,  it  is  decomposed,  and  gives  out  sul- 
bhureous  acid  gas,  easy  to  be  distinguished  by  its  poignant 
omell,  similar  to  that  of  burning  brimstone.  5thly.  Lastly ; 

the  sulphuric  acid  be  saturated  by  a  solution  of  caustic 
>otash,  it  changes  to  a  green  colour ;  if  it  be  evaporated  in 
liiis  state,  dried,  and  calcined,  during  a  quarter  of  an  hour,  it 
taves  a  charcoal  proceeding  from  the  decomposed  indigo 
nd  sulphate  of  potash.  This  salt  may  be  dissolved  in  water. 
Mid  converted  into  an  insoluble  sulphate  of  barytes,  by  means 
T  a  sufficient  quantity  of  some  soluble  salt  of  barytes  (§. 
EO.)  It  will  be  much  better  to  precipitate  the  sulphuric  acid 
•us,  when  the  indigo  has  been  decomposed  by  fire,  than  to 
itit  a  salt  of  barytes  into  the  blue  composition  itself,  diluted  with 
titer. 

D.  If  the  acid  should  be  found  amongst  the  fluids  vomited, 
•  those  contained  in  the  stomach,  a  portion  of  this  matter 
could  be  boiled  with  metallic  mercury,  in  order  to  obtain 

1(6  sulphureous  acid  gas :  another  portion  should  be  saturated 
dth  carbonate  of  lime,  and  the  sulphate  of  lime  formed 
lould  be  treated  in  the  manner  laid  down  ^.  525.  The  water 
Id  salts  of  barytes  would  be  of  no  utility,  without  taking  the 
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precautions  we  have  pointed  out ;  because  a  certain  quantity 
of  sulphates  may  be  found  in  the  stomach. 

TREATMENT  OF  POISONING  BY  SULPHURIC 

ACID. 

534.  Does  there  exist  any  antidote  to  the  sulphuric  acid  ? 

In  examining  with  attention  the  different  chemical  re-agents 
capable  of  arresting  the  fatal  action  of  this  poison,  I  have 
been  of  opinion  that  the  calcined  magnesia,  proposed  by  Pel- 
tier, and  employed  in  the  case  of  a  man,  by  M.  Desgranges, 
is  the  medicinal  substance  which  might  be  administered  with  the< 
greatest  success, 

Experiment  1st.  At  ten  o'clock  in  the  morning,  the  oeso- 
phagus of  a  small  dog,  was  detached  and  perforated,  and,  by 
means  of  a  tube  of  elastic  gum,  and  a  funnel,  two  drachms 
of  sulphuric  acid,  mixed  an  hour  before  with  a  drachm  of 
water,  were  introduced  into  the  stomach ;  six  minutes  after, 
three  ounces  of  water  mixed  with  two  drachms  of  calcined 
magnesia  were  likewise  introduced ;  the  oesophagus  w'as  then 
tied  below  the  opening  to  prevent  vomiting.  Immediately 
after  the  animal  appeared  to  feel  some  pain ;  at  the  end  of  an 
hour  he  made  violent  efforts  to  vomit ;  he  broke  the  ligature, 
and  threw  up  a  great  quantity  of  white  matter.  At  four  in 
the  afternoon,  he  uttered  plaintive  cries,  and  died  two  hour? 
after. 

Appearances  on  Dissection. — Tlie  mucous  membrane  « 
the  stomach  and  duodenum  were  for  the  most  part  of  a  brigU 
red  colour;  the  veins  of  the  internal  surface  of  this  vise 
were  filled  with  black  blood,  having  the  appearance  of  havi 
been  injected;  the  smallest  ramifications  might  be  distin 
guished ;  near  the  cardia  were  found  some  black  patches  form 
ed  of  extravasated  blood. 

Experiment  2nd.  At  eleven  o'clock,  the  oesophagus  of 
middle  sized  dog  was  detached  and  perforated,  and  tw 
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Bachms  of  sulphuric  acid  mixed  an  hour  before  with  three 
ttichms  of  water,  were  conveyed  into  the  stomach,  in  the 
Burner  before  described :  eight  minutes  afterwards,  six  ounces 
water  with  four  drachms  and  a  half  of  magnesia  were  in- 
oduced,  and  the  oesophagus  tied.  At  one  o'clock  the  animal 
ade  violent  efforts  to  vomit,  he  was  dejected,  but  made  no 
nmplaints.  He  died  the  next  morning  at  six  o'clock,  being 
laeteen  hours  after  the  introduction  of  the  pois'on.  The 
acous  membrane  of  the  stomach,  which  was  not  very  red, 
f5  abraded  in  several  points,  the  portions  of  the  muscular 
lat  corresponding  to  these  points,  were  of  a  cherry-red 
oour. 

nlu  order  to  appreciate  better  the  effects  of  the  magnesia, 
following  experiment  was  instituted. 

\  dog  about  the  same  size  as  that  of  the  first  experiment, 
selected,  and  two  drachms  of  sulphuric  acid,  mixed  an 
ir  before  with  two  drachms  of  water,  were  conveyed  into  the 
nach  ;  and  at  the  end  of  six  minutes,  four  ounces  of  water 
e  likewise  introduced:  the  cesophagus  was  immediately 
l.i.    The  animal  instantly  made  violent  efforts  to  vomit;  he 
eerienced  a  general  uneasiness,  lay  down  upon  his  belly, 
I  uttered  very  piercing  cries ;  at  the  end  of  a  quarter  of  an 
rr  he  made  frightful  bowlings;  he  appeared  to  have  the 
\y  burned,  and  made  great  exertion  to  vomit :  his  breath- 
wwas  greatly  accelerated.    He  died  two  hours  and  a  half 
r  the  poison  had  been  received,  amidst  the  most  horrible 
laents. 

Appearances  on  Dissection. mucous  membrane  of 
I'jtomach  was  nearly  destroyed,  and  converted  into  a  thici 
,1 ;  those  portions  which  were  not  completely  disorganized, 
sented  a  black  colour,  and  were  very  easily  detached  from 
muscular  coat,  which  last  was  of  a  cherry-red.  On  the 
mal  surface  of  this  viscus,  especially  about  the  pylorus, 
msels  appeared  strongly  injected  of  a  black  colour. 
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From  these  experiments  we  may  draw  the  following  con- 
clusions. 1st.  That  magnesia  administered  a  very  short  time 
after  the  injection  of  the  sulphuric  acid,  does  not  prevent  the 
poisoning  of  animals  whose  oesophagus  has  been  tied,  even 
when  employed  in  a  dose  double  what  is  necessary  for  the 
neutralization  of  the  acid.  2nd.  The  dogs  to  whom  it  wa» 
given,  nevertheless  suffered  much  less  than  those  who  had 
taken  nothing  but  water;  they  lived  longer,  and  the  texture 
of  their  organs  was  less  corroded.  It  is  probable  that  if^ 
instead  of  tying  their  oesophagus,  they  were  left  at  full  liber^ 
to  vomit,  and  the  medicine  had  been  repeated  to  them  several 
diflferent  times,  all  the  portions  of  the  sulphuric  acid  con- 
cealed in  the  foldings  of  the  mucous  membrane,  would  havt 
been  neutralized,  and  the  force  of  the  poison  greatly  dimhiished 
and  perhaps  by  these  means  the  health  of  the  animal  might  bt 
restored.*  Sdly,  That  practitioners  ought  not  to  flatter  them- 
selves with  the  hope  of  arresting  the  mischief  produced  b\ 
the  sulphuric  acid,  by  the  use  of  this  reriiedy,  only  when  ii 
can  be  given  iii  a  very  short  time  after  the  accident  has  takei 
place,  and  repeated  several  different  times. 

535.  From  these  considerations  it  follows,  that  the  ph} 
siciau  ought,  without  losing  an  instant  of  time,  to  ply  th; 
patient  with  copious  drinks,  containing  magnesia  in  suspension., 
If  this  cannot  be  procured,  soap  and  water  may  be  admini 
tered  with  advantage,  mucilaginous  drinks,  milk,  and  < 
warm  or  cold  water,  ought  to  be  thrown  in  in  great  ab  i 
dance,  until  the  medicine  we  have  spoken  of  can  be  pc^ 

•  When  an  animal  has  swallowed  a  certain  quantity  of  a  corrosive  ac 
it  is  scarcely  possible  to  introduce  any  thing  else  into  its  stomach,' 
account  of  the  violent  resistance  it  makes  to  it. 

f  This  earth  in  its  pure  state,  ought  to  be  preferred  to  the  carbons^ 
which  labours  under  the  inconveniency  of  disengaging  a  quantity  of  c^nl 
nic  acid  gas  in  the  stomach,  by  which  this  viscus  becomes  prodigiously 
tended. 
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□red.  It  must  never  be  lost  sight  of,  that  success  in  this 
me  depends  upon  the  activity  of  the  practitioner ;  a  few 
idoments  of  delay  will  completely  change  the  fate  of  the 
latient,  as  the  sulphuric  acid  destroys  the  texture  of  the 
iffgans  with  a  fearful  celerity.  After  having  neutralized  the 
iiiustic,  we  must  endeavour  to  remedy  the  mischief  it  has 
nroduced.  If  the  symptoms,  notwithstanding  the  degree  of 
)odominal  inflammation,  do  not  already  announce  the  cor- 
asion  of  the  digestive  organs,  general  and  local  bleedings 
ciould  be  employed,  and  emollient  glysters,  continuing  the 
tie  of  sweet  and  mucilaginous  drinks.  The  mischief  pro- 
laced  in  the  mouth  by  this  acid,  ought  to  be  considered  as  a 
ccal  disease,  and  to  be  treated  by  the  method  which  suc- 
eeded  so  well  in  the  case  which  forms  the  subject  of  the 
yst  observation  (page  315). 

OF  THE  NITRIC  ACID  (AQUA  FORTIS). 

£■536.  A  slight  glance  over  the  numerous  cases  of  poisoning 
liUected  up  to  the  present  time,  is  sufficient,  to  become  con- 
laced,  that  of  all  the  mineral  poisons,  the  nitric  acid  is  that 
iiich  has  been  the  most  frequently  employed  for  the  purpose  of 
ccide,  and  the  effects  of  which  have  been  the  most  fatal ; 
;s  two-fold  consideration  induces  us  to  enter  minutely  into 
3  details  of  its  history. 

HYSICAL  AND  CHEMICAL  PROPERTIES  OF 
THE  NITRIC  ACID. 

)537.  Pure  nitric  acid  is  in  the  form  of  a  colourless  fluid ; 
«s  possessed  of  an  odour,  and  acid  taste  so  acrid  and  caustic, 
tt  it  burns  and  destroys  organized  matter;  its  specific 
mty  is  as  J, 554.  A  single  drop  of  this  acid  reddens  a 
rat  quantity  of  infusion  of  tournesol.    It  instantly  colours 
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the  skin  or  other  parts  of  animals,  giving  to  them  a  tinge  more 
or  less  yellow.* 

538.  When  heated  in  a  small  phial  with  charcoal,  sulphur, 
Or  phosphorus,  it  becomes  decomposed  in  the  course  of  a 
few  minutes'  ebullition ;  a  portion  of  its  oxygen  fixes  upon 
one-  or  other  of  these  bodies,  acidifies  it,  a\id  there  is  dis- 
engaged nitrous  gas  (deut-oxyde  of  azote)  which  passes  into 
the  state  of  nitrous  acid  gas  of  an  orange-yellow  colour,  by 
absorbing  the  oxygen  contained  in  the  atmosphere. 

539.  Nitric  acid  poured  upon  copper  filings,  produces  a 
brisk  effervescence,  gives  out  orange-yellow  vapours,  (nitrous 
acid  gas)  and  becomes  converted  into  nitrate  of  copper  of  a 
green  colour,  which  soon  becomes  blue.    Rationale  (vide 
290). 

540.  Potash,  soda,  barytes,  strontian,  &c.  when  combined 
with  the  nitric  acid,  form  salts,  with  the  properties  of  which 
the  juridical  physician  ought  to  be  well  acquainted.  1st.  These 
nitrates,  when  evaporated,  dried,  and  placed  upon  red  hot 
charcoal,  enliven  its  combustion,  and  produce  an  infiam> 
mation  so  rapid,  that  a  considerable  disengagement  takes 
place  of  light  and  caloric,  and  an  expansion  which  occasions) 
more  or  less  report  and  projectile  movement.    When  mixed 
with  sulphur,  and  thrown  into  a  red  hot  crucible,  they  inflami 
on  a  sudden,  and  give  rise  to  a  very  bright  combustion 
These  different  effects  depend  upon  the  sudden  decompositioi 
of  the  salt,  and  the  fixation  of  the  oxygen  of  the  nitric  acn 
upon  the  combustible  body.  2ndly.  The  concentrated  sulplv; 
ric  acid,  poured  upon  a  nitrate  in  a  solid  form,  decompos 
it  instantly,  and  sets  at  Kberty  the  nitric  acid,  in  the  form 
■white  vapours,  not  very  thick. 

•  The  nitric  acid  is  composed  of  a  great  quantity  of  oxygen,  and 
certain  proportion  of  azote.  It  may  likewise  be  considered  as  compos 
•f  deut-oxyde  (nitrous  gas),  and  of  oxygen. 
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541.  The  nitric  acid  produces  no  turbidness  in  water  satu^ 
Mted  with  sugar. 

542.  When  mixed  with  a  strong  infusion  of  tea,  the  colour 
Becomes  deeper  in  proportion  as  the  acid  is  added. 

543.  Burgundy  wine  is  not  precipitated  by  the  nitric  acid ; 
t  only  acquires  a  redder  colour.  A  mixture  of  four  parts  of 
litis  wine  with  one  part  of  the  acid  of  commerce,  presents 
[)3  alteration  on  the  addition  of  copper  filings ;  not  a  single 
liibble  of  nitrous  gas  escapes  if  the  experiment  be  made  at 
ae  ordinary  temperature ;  but  if  heat  be  applied,  the  wine 
!>»ses  its  red  colour,  and  passes  to  a  yellowish  white ;  shortly 
iter,  the  effervescence  takes  place,  the  copper  dissolves,  and 
te  liquor  becomes  of  a  very  beautiful  green  colour ;  it  is 
lUy  towards  the  end  of  the  operation,  that  a  gas  of  an 
irange-yellow  colour  is  disengaged,  the  smell  of  which  re- 
nmbles  at  the  same  time  that  of  nitrous  acid  gas,  and  6( 
btric  aether.* 

,  544.  The  nitric  acid  gives  no  disturbance  to  vinegar,  neither 
oes  it  lose  any  of  its  properties  by  being  mixed  with  that 
iiid.  If  it  be  required  to  determine  its  presence  in  such  a 
vxture,  we  must  begin  by  saturating  the  liquor  with  pure 
ttash,  it  should  then  be  evaporated  to  dryness,  and  the  pro- 
cet  treated  with  a  highly  concentrated  alcohol :  this  men- 
iiuum  easily  dissolving  the  acetate  of  potash,  and  some  other 
linciples  of  the  vinegar,  and  exerting  no  action  upon  the  nitrate 

that  base,  this  will  consequently  be  found  to  form  part  of 
■?  residue.  The  nitrate  of  potash  in  this  residue  may  be 
iisily  detected,  1st,  by  throwing  a  part  of  it  upon  burn- 
;  J  charcoal  (§.  540).  2ndly,  by  treating  the  remaining  portion 

the  concentrated  sulphuric  acid,  which  would  disengage 
iiite  vapours  of  nitiic  acid,  or  orange-yellow  vapours  of 

'  The  same  wine  heated  with  the  copper  alone  without  Uie  addition  of 
I  nitric  acid,  does  not  cliange  colour,  and  neither  effervescence,  or  the 
■nation  of  any  coppery  salt  is  observed. 
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nitrous  acid.  The  forjnation  of  this  last  gas  may  easily  be 
conceived,  if  we  reflect  that  the  residue  in  question  often  con- 
tains, beside  the  nitrate  of  potash,  a  greater  or  less  proportioa 
of  the  muriates  which  formed  part  of  the  vinegar.  Now,  the 
concentrated  sulphuric  acid,  poured  upon  the  mixture  of  a 
nitrate  and  a  muriate,  sets  at  liberty  both  these  acids,  which 
quickly  act  upon  one  another,  giving  rise  to  oxygenated  muria- 
tic ga.s,  and  the  orange-yellow  nitrous  gas. 

545.  The  nitric  acid,  poured  into  albumine,  produces  im- 
mediately a  white  precipitate  in  great  abundance,  which  after 
some  time  becomes  yellow ;  in  which  the  presence  of  nitric 
acid  can  be  demonstrated  by  means  of  alcoholized  potash.  In 
fact  if  this  yellow  mass  be  perfectly  washed,  and  after  being 
dried  upon  the  filter,  be  made  to  boil  with  a  solution  of  pure 
potash,  the  liquor  will  all  at  once  become  of  a  rich  red 
colour,  and  will  furnish  by  evaporation,  a  brown  red  mass, 
composed  of  animal  matter,  nitrate  of  potash,  and  the  excess 
of  the  alkali  employed.  This  mass,  heated  with  concen- 
trated alcohol,  yields  to  this  menstruum  after  a  few  minutes' 
ebullition^  the  animal  matter  and  the  potash,  and  there  re- 
mains a  portion  of  the  nitrate  of  this  base,  the  nature  of 
which  may  be  easily  determined  by  paying  attention  to  the 
properties  laid  down  in  §.  540,  The  importance  of  these 
details  will  be  felt,  if  we  reflect,  that  all  the  animal  matters 
with  which  the  nitric  acid  enters  into  combination,  not  ex- 
cepting the  organic  texture  corroded  by  this  acid,  act  pre- 
cisely in  the  same  manner ;  and  enable  the  practitioner  to  dis- 
cover the  poison,  in  those  cases  where  it  w^ould  be  impossible 
to  do  so  by  any  of  the  means  hitherto  proposed. 

546.  The  solution  of  gelatine  is  not  disturbed  by  the  nitric 
acid. 

547.  Milk  mixed  with  this  acid,  is  instantly  coagulated, 
and  throws  down  white  curds,  which  quickly  change  to 
yellow. 

548.  Human  bile  brought  in  contact  with  two  drops 
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sis  acid,  furnishes  an  abundant  precipitate  of  the  yellow 
aatter,  which  acquires  a  green  colour  by  the  addition  of  a 
eesli  quantity  of  acid ;  and  which  in  the  end  becomes  of  a 
rick  red,  when  a  great  quantity  of  nitric  acid  is  employed. 
.  549.  Fluid  blood  is  instantly  coagulated  by  the  action  of 
itis  poison. 

OF  THE  NITRIC  ACID  UPON  THE 
ANIMAL  ECONOMY. 

.  550.  This  poisonous  substance,  possessed  of  a  corrosive 
roperty  extremely  energetic,  acts  upon  the  animal  economy 
iiith  a  tremendous  rapidity,  producing  the  most  serious  symp- 
oms,  succeeded  almost  constantly  by  death.  A  number  of 
fperiments  place  this  truth  beyond  all  doubt. 

1st.  Twenty-six  grains  of  nitric  acid  of  commerce,  mixed 
ilith  ten  grains  of  distilled  water,  were  injected  into  the  jugular 
iein  of  a  robust  dog,  above  the  middle  size.  Immediately 
ttter,  the  animal  experienced  a  great  degree  of  agitation  in  his 
mnbs;  he  uttered  plaintive  moans,  and  died  in  the  space  of 
\^ro  minutes.  He  was  opened  immediately :  the  flesh  was 
Jdpitating ;  the  beating  of  the  heart  was  hardly  sensible,  the 
oood  contained  in  the  left  ventricle  consisted  of  great  clots  of 
jgelatinous  appearance,  of  a  blackish  red  colour,  floating  in  a 
nail  quantity  of  fluid  blood  of  the  same  colour:  the  arteries 
wo  of  the  thorax  contained  blood  not  coagulated.  The  lungs 

ere  of  a  rose  colour,  and  but  little  crepitating. 

2nd.  Nitric  acid  was  introduced  into  the  stomach  of  several 
ipgs  whose  oesophagi  were  tied  in  order  to  prevent  vomiting. 
)hey  died  at  the  expiration  of  two,  three,  or  four  hours,  with 
EC  same  symptoms  as  those  we  have  described  in  giving  the 
iistory  of  sulphuric  acid  (vide  §.  531). 

•  On  opening  them,  the  stomach  was  found  corroded,  and 
^organized  in  some  points,  without  however  our  being  able 
rer  to  detect  any  shades  of  yellow.    The  duodenum  pre- 
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sented  a  lining  of  yellow  matter  proceeding  from  the  decom- 
position of  a  portion  of  the  bile  (vide  §.  548). 

These  facts  evidently  prove  that  the  nitric  and  sulphuric 
acids  occasion  death  by  an  action  in  every  respect  similar 
(vide  §.541). 

M.  Tartra,  in  his  beautiful  work  on  the  nitric  acid,  has 
given  a  great  number  of  experiments  upon  dead  bodies,  the 
results  of  which  deserve  to  be  explained  here,  as  completing  \ 
the  solution  of  the  problem  which  we  are  upon. 

1st.  Two  ounces  of  nitric  acid  were  introduced  into  an  I 
empty  stomach,  isolated  from  the  body,  and  still  attached  to 
the  oesophagus — it  was  left  there  during  twelve  hours :  there 
were  disengaged,  a  great  quantity  of  nitrous  gas,  afterwards  ( 
azotic  gas,   and  carbonic    acid :  the   great   body   of  the 
viscus  and  its  long  curvature  exhibited  very  broad  spots,  which,  i 
at  the  same  instant,  appeared  white  on  the  exterior  surface  of  k 
the  organ,  and  shortly  after  became  yellow.    At  the  end  of 
several  hours  the  extent  of  these  spots  was  greatly  augmented ;  ti 
the  coats  of  the  stomach,  which  were  become  very  yellow  i 
within  and  without,  had  a  greasy  appearance  :  within  this 
viscus  was  found  about  two  ounces  of  a  liquid  substance  ex-  o 
tremely  thick,  of  a  beautiful  yellow  colour,  formed  almost  i 
entirely  of  the  nitric  acid  weakened.    When  the  acid  wasi 
allowed  to  remain  in  the  stomach  for  four  days,  this  viscusi 
was  in  some  measure  dissolved;  it  went  to  pieces  on  the 
slightest  touch;  it  could  easily  be  reduced  into  a  kind  ofi 
greasy  paste  of  a  very  beautiful  yellow  colour,  capable  ofl 
producing  a  speedy  oxydation  on  iron  and  copper  by  its 
contact. 

2nd.  A  quantity  of  pure  water,  wine,  brandy,  milk,  brotbAf 
&c.  were  introduced  into  the  stomach ;  after  which  weiAf 
added  two  ounces  of  nitric  acid:  this  corrosive,  remarkablJl,^ 
weakened,  exerted  an  action  much  less  energetic,  as  it  ^ajL^ 
diffused  over  a  greater  number  of  points;  almost  the  whoUr 
of  the  internal  coat  appeared  to  be  affected:  it  had  acquire(l|^ 
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yellow  tinge,  appeared  to  be  slightly  thickened ;  felt  unctuous 
nder  tlie  finger,  and  separated  easily  from  the  external  mem- 
,  ranes. 

3rd.  Before  introducing  the  nitric  acid  into  the  stomach,  it 
sas  filled  with  solid  substances  resembling  food  :  the  action  of 
^de  acid  was  divided  between  the  solid  alimentary  matter,  and 
coats  of  the  stomach  :  sometimes  even  it  has  exerted  the 
ri'eatest  action  upon  the  extraneous  substances,  and  frequently 
j  has  produced  upon  this  organ  only  a  little  yellow  spot,  and 
aat  sometimes  confined  to  the  mucous  membrane. 

Other  experiments  tried  upon  living  animals,  have  led  M. 
aartra  to  conclude,  1st,  that  the  nitric  acid  introduced  in  small 
uantity  into  the  alimentary  tube,  combines  immediately  and 
Utirely  with  the  animal  texture  ;  2ndly,  that  in  a  stronger  dose, 
aacts  in  the  same  manner,  at  the  moment  of  the  first  contact, 
uit  remains  for  the  most  part  in  the  stomach,  where  it  is  then 
idthout  combination,  and  becomes  weakened.  Srdly.  That  in 
iiis  last  case,  it  continues  to  act  till  it  completely  disappears, 
Jiich  happens  insensibly  in  the  course  of  a  few  hours ;  always 
tith  more  rapidity  than  in  the  dead  body,  on  account  of  the 
rry  remarkable  influence  of  the  living  state  of  the  gastric  organs, 
d  particularly  of  the  accelerating  property  of  the  animal  heat. 


lYMPTOMS  OF  POISONING  BY  THE  NITRIC 

ACID. 

Observation  1st. 

lAubry,  a  woman  of  five  and  thirty  years  of  age,  swallowed, 
r  the  purpose  of  destroying  herself,  two  ounces  of  aqua 
»rtis.  No  assistance  was  given  her  in  the  first  instance,  and 
•was  not  till  some  hours  afterwards  that  she  was  brought  in 
A3  evening  to  the  hospital. 

M  The  principal  symptoms  observed  were,  n  countenance  ex- 
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shivering  all  over  the  body,  a  small  and  almost  imperceptible 
pulse,  dull  pains  in  the  throat,  and  especially  at  the  stomach ; 
in  the  epigastric  region  they  were  extremely  severe  on  the  slight- 
est touch ;  repeated  retchings,  and  vomitings  from  time  to 
time.   (White  linctus.    Solution  of  gum  arahic  with  milk.) 

The  surface  of  the  body,  and  particularly  the  limbs,  soon 
became  cold ;  a  greasy  and  icy  sweat  collected  in  large  drops 
upon  the  surface  of  the  breast ;  the  patient  expired  about 
twenty-four  hours  after  her  admission  to  the  hospital. 

The  interior  of  the  mouth  was  remarkable  for  the  injury 
sustained  by  the  mucous  membrane,  which  was  thickened  and 
appeared  white,  in  some  places  slightly  yellow,  and  came 
away  easily  in  small  pieces.  The  epidermis  in  the  same 
manner  separated  from  the  edges  of  the  lips,  in  a  semilunar 
space,  which  was  tinged  with  yellow,  the  line  of  which  ex- 
hibited the  print  of  the  glass  from  which  this  unfortunate 
wretch  had  drank  the  poison.  The  tongue,  the  roof  of  the 
mouth,  and  the  velum  palati  might  easily  be  deprived  of  the 
whole  of  their  mucous  membrane,  which  was  already  detach- 
ed in  several  places.  Underneath  this  no  remarkable  alteration 
could  be  detected,  unless  perhaps  an  unusual  dryness.  The 
throat  presented  the  same  appearances  as  the  mouth,  but  in  a 
much  higher  degree. 

The  cesophagus  in  its  interior  exhibited  a  grained  lining, 
apparently  cretaceous,  or  rather  greasy,  of  a  fine  orange 
colour,  and  having  a  dry  surface  totally  destitute  of  muco- 
sity.  This  crust  of  the  cesophagus,  on  which  was  drawn  a  kind 
of  folds,  or  furrows  in  a  vertical  direction,  and  which  forme 
a  sort  of  case  introduced  within  the  canal  of  the  oesophagus 
adhering  very  little  to  it,  except  in  a  few  points,  was  n 
other  than  the  mucous  membrane  itself,  which  had  bee 
changed  in  a  remarkable  manner  by  the  nitric  acid ;  thi 
cylinder,  which  appeared  of  an  albuminous  nature,  being  r 
moved,  the  rest  of  the  coats  of  the  cesophagus  appeared  t 
be  nearly  in  their  natural  state,  only  a  little  brown.  Th 
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:;3riton£eum,  the  intestinal  canal,  and  the  other  parts,  ex- 
ibited  a  dirty  yellow  colour. 

i  The  stomach  was  greatly  distended,  and  covered  with  black 
tots;  it  contained  a  great  quantity  of  gas,  which  was  not 
titid,  and  a  turbid,  yellow,  flaky,  and  greasy  fluid,  one  part 

which,  more  dense  than  the  rest,  seemed  attached  to  the 
Vernal  surface  of  the  stomach,  and  formed  a  kind  of  grained 
nat  of  various  thickness,  and  of  a  greenish  yellow  colour. 

the  bottom  of  the  stomach,  opposite  the  cardiac  orifice, 
nre  observed  several  irregular  black  spots,  with  such  a 
lorbid  puffiness  of  the  texture  of  the  organ,  that  it  resembled 

animal  substance  strongly  cauterized  and  burnt.  Similar 
)Ots,  but  somewhat  smaller,  were  found  in  the  neighbour- 
ood  of  the  pylorus. 

rrhe  interior  of  the  duodenum  and  of  the  jejunum  were 
«d  with  a  very  thick,  yellow,  and  seemingly  greasy  coat, 
severy  respect  similar  to  that  in  the  stomach. 

Observation  2nd. 

iMotet,  a  painter,  thirty-two  years  of  age,  a  bachelor, 
amed  the  design  of  poisoning  himself.  He  therefore  bought, 
aa  grocer-druggist,  two  ounces  of  very  highly  concentrated 
iic  acid,  which  he  swallowed  at  one  draught  on  the  28th 
nrminal,  at  two  o'clock  in  the  afternoon.  He  had  neither 
:8n  or  drank  that  day.  Inexpressible  pains  in  a  short  time 
ftounced  the  action  of  the  nitric  acid.  The  unfortunate 
in  instantly  rolled  himself  upon  the  floor  of  his  chamber, 
could  he  any  longer  keep  himself  in  bed.  Vomitings 
we  on,  accompanied  by  a  general  sensation  of  cold,  which 

most  remarkable  in  the  extremities. 
The  matter  vomited,  boiled  up  and  hissed  each  time  it  fell 
t  n  the  pavement  of  the  room.    A  physician,  who  was  called 
Igave  him  some  soap  and  water,  and  oil.    At  four  o'clock 
1  man  was  transported  to  the  great  Hospital  d'Humanit^. 
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He  vomited  several  times  by  the  way,  and  they  stopped  from 
time  to  time  to  give  him  drink.  On  his  arrival,  the  first 
thing  done  was  likewise  to  give  him  some  diluting  drink  ia 
considerable  quantity,  especially  a  decoction  of  linseed. 

He  was  then  in  a  state  of  continual  agitation,  with  his  couq* 
tenance  very  much  altered ;  he  vomited  every  instant  a  blackish, 
glairy  fluid ;  he  opened  his  mouth  with  tolerable  facility,  the 
tongue  was  white,  bordering  a  little  upon  yellow ;  sharp  paini 
were  felt  in  the  throat,  along  the  oesophagus,  and  in  the 
stomach ;  the  belly,  which  was  somewhat  distended,  could 
not  bear  the  least  contact  without  a  considerable  increase  of 
the  pains ;  the  cold  of  the  surface  of  the  body  was  increasing, 
the  pulse  small,  concentrated,  frequent ;  with  hiccup  and  diffi- 
culty of  breathing. 

The  rapid  march  of  the  symptoms,  far  from  relaxing,  ap- 
peared to  gain  fresh  strength  every  instant.  The  unfortunate 
wretch  could  not  conceal  the  regret  he  felt,  at  having  at- 
tempted his  own  life.  In  his  violent  agitation,  he  constantly 
uttered  complaints  accompanied  with  deep  sighs.  His  limbs 
became  cold  as  ice,  a  cold  sweat  bedewed  the  whole  body, 
the  pulse  was  almost  imperceptible ;  the  pains  did  not  cease 
for  one  single  moment;  all  the  phenomena  were  of  the  mos) 
alarming  kind,  and  announced  impending  dissolution.  Tht 
patient  made  incessant  efforts  to  satisfy  the  pressing  wani 
which  he  felt  to  go  to  stool,  or  to  make  water ;  he  begged  fo) 
assistance  from  every  person  he  could  see,  and  from  all  thos» 
that  surrounded  him. 

This  frightful  scene  continued  the  whole  night :  the  ma 
vomited  became  clearer,  and  of  a  citron  colour ;  a  few  dro 
of  urine  at  length  forced  their  way.    The  hideous  aspect 
the  body  of  this  unfortunate  wretch,  already  resembled 
of  a  corpse,  his  senses  were  preserved  unimpaired ;  and 
imagination  was  enlivened.    In  his  last  moments  a  few  spoo 
fuls  of  an  anodyne  draught  were  administered  to  him. 
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uill  spoke  the  next  morning,  at  the  moment  of  his  dissolution, 
ihich  was  nineteen  hours  after  swallowing  the  poison^  and 
AXteen  after  his  admission  into  the  hospital. 
On  opening  the  body  it  was  ascertained  that  the  action 
'  the  poison  was  confined  to  the  organs  of  the  prim(R  via,. 
b'he  coats  of  the  pharynx,  oesophagus,  stomach,  duodenum 
lad  the  superior  half  of  the  jejunum,  were  increased  in  ihick- 
sss  and  consistence,  and  presented  a  very  deep  red  colour  on 
eeir  external  surface.  The  internal  surface  was  for  the  most 
irirt  encrusted  with  a  coating  more  or  less  dry,  and  grained,  of 
oout  two  lines  in  thickness,  of  a  greenish  yellow  colour,  very 
Kie  and  bright,  which  became  tarnished  by  exposure  to  the 

'.The  valvulcz  conniventes  of  the  duodenum  were  greatly 
vveloped,  and  closed  up  the  passage  of  that  intestine. 

Observation  3rd. 

?  Marie  Roger,  aged  thirty-five  years,  a  woman  infamous  for 
rr  bad  conduct  and  debauchery,  was  brought  to  the  great 
}Ospital  d'Humanite,  by  some  soldiers  of  the  guard,  on  the 
rrd  Pluviose,  year  9,  at  one  o'clock  in  the  morning,  A 
;^e  information  was  obtained  of  her  having  swallowed 
iiison ;  she  presented  however  few  signs  of  poisoning.  On 
ong  questioned  as  to  what  had  happened   to  her,  we 
nrned,  that  about  three  in  the  afternoon  she  had  been  with 
r  brother-in-law  in  a  brothel,  who  caused  her  to  swallow 
i|ht  pennyworth  of  aqua  fortis  in  some  white  vi'ine,  and 
terwards  made  her  drink  a  great  deal  more  white  wine, 
li  various  spirituous  liquors. 

sShe  was  only  brought  in  ten  hours  after  the  accident,  and  • 
i  as  yet  received  no  assistance.    According  to  her  own 
«ort,  the  pains  in  the  throat  and  at  the  stomach  had  been 
rremely  severe,  and  she  had  vomited  a  great  deal  from  the 
I  t  moment. 

liVhen  this  woman  was  brought  in,  she  did  not  appear  to  be 


very  ill :  she  sat  down  of  herself  on  a  bench  whilst  her  bed 
was  making,  and  afterwards  stepped  into  it  and  lay  down 
without  assistance.  Some  vomitings  still  took  place  till  five 
o'clock  in  the  morning.  The  surgeon  of  the  watch  found 
her  suffering  so  little  pain,  and  thought  the  symptoms  so 
slight,  that  he  considered  the  suspicion  of  poison  to  be  with- 
out foundation.  He  ordered  her  an  antispasmodic  draught, 
in  which  were  thirty  drops  of  sulphuric  asther,  and  two 
drachms  of  the  syrup  of  diacodium ;  and  for  her  drink,  barley- 
water  with  milk. 

At  eight  in  the  morning  a  very  attentive  examination  of  the  j 
patient  took  place :  her  lips  were  white,  as  well  as  the  interior  f  j 
of  her  mouth,  and  the  tongue ;  there  existed  a  general  Ian- ;  j 
guidness,  with  lassitude  of  all  the  limbs.  Shortly  after,  thetj 
tongue  became  dry,  the  pulse  imperceptible,  repeated  horri-'i 
pilations  took  place,  with  a  sensation  of  cold  on  the  siu-facetjt 
of  the  body,  and  especially  of  the  limbs  ;  a  pressing  desire  toi  [i 
go  to  stool,  with  obstinate  constipation,  anxiety,  and  melan-t^ 
choly  appearance. 

The  physician  who  had  the  care  of  her,  doubted  whether  shi 
was  poisoned,  and  particularly  with  the  nitric  acid  :  he  though 
to  perceive  in  her  situation  the  characters  of  an  adpiami 
fever :  he  ordered  her  an  antispasmodic  draught,  and  diluting 
drink,  such  as  a  solution  of  gum  arable  and  milk,  with  barley^ 
water.  The  want  of  any  very  considerable  alteration  in  thi 
inside  of  the  mouth,  the  absence  of  the  pains,  the  lassitud 
she  felt  in  the  limbs,  and  the  prostration  of  strength,  gave  risj 
in  a  great  measure  to  this  opinion.  No  alteration  took  pla 
till  the  following  day  :  at  one  o'clock  after  noon,  she  got  oili 
of  bed  by  herself  to  go  to  the  close  stool :  an  hour  after  whi 
she  expired,  as  we  may  say,  suddenly,  grasping  witli  considerabi 
force  the  arm  of  a  person  who  was  attending  upon  her, 
crying  out,  "  I  am  dying." 

On  examining  the  body,  the  first  thing  observed  was 
firmness  of  the  flesh,  and  its  freshness;  signs  of  a  viole; 
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e-eath.  The  cellular  texture  was  filled  with  a  very  compact  fat; 

we  epidermis  of  the  middle  part  of  the  edge  of  the  lips  ap- 

eeared  thickened,  yellow,  and  partly  detached. 
On  opening  the  abdomen,  more  than  a  pint  of  a  yellow 

iiuid  of  the  consistence  of  pus,  flowed  out,  which  contained 

lakes  more  or  less  solid,  of  the  same  colour,  which  were 

)»read  all  over  the  cavity  of  the  belly,  and  which  had  a  very 

jungent  smell,  similar  to  that  of  aether. 
The  peritonaeum,  which  was  become  thicker,  was  greatly 

i.tered  in  several  places,  inflamed,  and  bedaubed  with  flakes 
F  concrete  albumine,  of  a  bright  yellow  colour.  There  were 
t  it  numerous  points  of  adhesion  with  the  great  curvature  of 

lee  stomach,  and  bands  connecting  them,  which  were  doubtless 
ee  result  of  inflammation  of  the  interior  of  the  abdomen. 

The  left  lobe  of  the  liver,  which  was  deeply  tinged  with 
kllow  on  the  outside,  presented  a  surface  greasy  and  unctuous 
>  the  touch.    In  all  other  respects  this  organ  was  in  its  natu- 
11  state.  The  gall-bladder,  which  was  elongated  into  a  cylin- 
iT,  and  extended  to  four  or  five  fingers  breadth,  was  very  full, 
■  a  brown  colour  inclining  to  black.   The  stomach  presented 
r remarkable  change  of  form ;  on  the  right  side  in  particular, 
^was  disposed  in  a  triangular  shape :  its  direction  appeared 
most  vertical,  owing  to  the  depression  of  its  great  curvature, 
f  perior  to  which  by  two  or  three  inches,  the  pylorus  rested 
contact  with  the  gall-bladder.    This  organ,   which  was 
ficome  homy  and  firm  in  certain  places,  was,  throughout 
most  its  whole  extent,  of  a  brown  colour  :  its  vessels,  which 
nre  greatly  injected,  were  distended  with  coagulated  blood. 
'The  whole  of  the  abdominal  viscera  formed  but  one  mass, 
c  consequence  of  the  adhesions  produced  by  inflammation  of 
3  peritonaeum,  and  the  interposition  of  albuminous  deposi- 
Bns.    At  first  sight,  the  intestines  appeared  sound,  or  nearly 
,  except  the  jejunum  which  had  subsided,  and  was  blackish, 
id  very  soft ;  the  peritoneum  which  covered  it  was  greatly 
wred,  and  could  easily  be  detached.    The  transverse  arch 
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of  the  colon  was  untouched ;  but  it  contained  some  very  hard 
fasces.  The  duodenum  was  found  to  be  attacked  with  gan- 
grene in  both  its  curvatures,  and  in  the  whole  thickness  of  its 
coats. 

In  the  thorax  was  nothing  remarkable,  excepting  that  the 
inferior  lobe  of  the  left  lung  was  distended  with  blood,  in- 
flamed on  its  surface,  and  adhering  to  the  diaphragm,  wiiich 
was  likewise  in  a  state  of  inflammation.  An  effusion  of  about 
four  ounces  of  a  milky  serum,  filled  with  albuminous  concre- 
tions, similar  to  those  of  the  abdomen,  had  taken  place  in 
this  part.  This  local  inflammatory  affection  without  doubt 
depended  on  the  vicinity  of  the  stomach,  which  was  tlie  prin- 
cipal seal  of  the  disease. 

The  internal  membrane  of  the  mouth,  which  was  thickened, 
and  slightly  tinged  with  yellow,  was  detached  with  great  fa- 
cility. The  tongue  was  very  dry ;  the  amygdalae  red  and 
tumefied  ;  the  fauces  for  the  most  part  inflamed ;  the  oesopha- 
gus lined  with  a  white  substance,  which  was  dry,  and  apparently 
cretaceous  or  greasy.  Its  internal  membrane,  which  was  con- 
founded in  the  thickness  of  this  fining,  was  easily  detached, 
and  was  marked  by  vertical  furrows. 

The  stomach  presented,  in  the  bottom  of  its  great  ex- 
tremity, three  openings  near  to  one  another,  of  the  size  of  a 
crown  of  three  francs,*  with  the  edges  worn  very  tliin,  oi 
rather  dissolved.    It  was  very  thick  and  contracted  through 
the  rest  of  its  extent.    There  were  found  in  its  cavity  foi; 
solid  bodies  of  about  eighteen  lines  of  extent  on  a  squa: 
surface,  and  of  five  or  six  lines  of  thickness,  of  a  grea 
nature,  and  resembling  unformed  pieces  of  tallow.  This  sub|J 
stance  when  exposed  to  heat  melted  like  fat,  and  when  broughi 
in  contact  with  the  light  of  a  candle,  gave  out  a  beautiftl 
flame  very  white.  11 

A  lining,  or  a  kind  of  yellowish  greasy  paste,  thickest  toward^ 
the  small  extremity  and  pyloric  orifice,  covered  the  interniB 

*  About  tbe  size  of  an  English  half-crown  piece,  H 
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irface  of  the  stomach,  and  concealed  some  broad  gangre- 
3US  spots,  lying  near  to  one  another,  from  the  bottom  of  the 
.eat  extremity  to  the  small  one.    All  its  vessels  were  ex- 
esmely  distended  with  black  and  coagulated  blood. 

The  interior  of  the  duodenum  was  found  exactly  in  the 
Lime  state  as  the  stomach,  having  a  yellow  lining,  &c.  When 
ee  valmddd  conniventes  were  exposed,  they  appeared  to  be 

burnt.    The  beginning  of  the  jejunum  was  greatly  injured, 
id  this  injury  went  on  regularly  decreasing'.  From  the  middle  of 
^-e  ileon  to  the  anus,  the  intestinal  canal,  which  was  perfectly 
titouched,  contained  no  longer  any  yellow  matter,  as  did  the 
vperior  portion  of  the  alimentary  canal. 
TThe  liquid  effused  into  the  belly,  and  which,  without  doubt 
Ji  passed  through  the  holes  of  the  stomach,  was  collected 
li  kept.  It  appeared  to  be  the  result  of  a  mixture  of  a 
Ttion  of  the  nitric  acid  swallowed  with  the  different  drinks, 
kh  as  milk,  &c.  Its  penetrating  and  ethereal  odour  depended 
bbably  on  the  ether  taken  in  the  antispasmodic  draughts, 
tis  fluid  remained  a  very  long  time  without  undergoing  any 
rration,  but  at  last  a  very  complete  putrefaction  took  place. 

i»  observation,  as  well  as  the  first  and  second,  is  taken 
the  monographie  of  M.  Tartra.) 
Observation  4th. 
ctoire  Pillet,  aged  twenty-four  years,  of  a  strong  con- 
ion,  being  desperate  at  seeing  her  lover  given  up  to  the 
scandalous  debauchery,  was  seeking  for  some  time  the 
IS  of  destroying  herself.    Being  persuaded  that  she  could 
lerself  by  swallowing  tartar  emetic,  she  took  forty  grains 
in  1812,  which  only  produced  abundant  vomitings  and 
JUS  stools.  Broken  down  by  misfortunes,  this  unfortunate 
had  recourse  to  aqua  fortis,  the  corrosive  qualities  of 
h  she  well  knew.    On  the  6th  of  June,  181!2,>  at  four 
ck  in  the  morning,  being  a  fortnight  after  the  first  at- 
>t  at  poisoning,  she  swallowed  at  one  draught  an  ounce  of 
2  A 
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the  concentrated  nitric  acid,  with  which  she  had  mixed  about 
two  drachms  of  sulphuric  acid,  in  order  that  the  poison 
might  ha?idle  her  roughly ;,  such  were  her  own  expressions. 
Instantly  after  swallowing  this  powerful  caustic,  Victoire  fell 
a  prey  to  the  most  horrible  symptoms,  such  as  excruciating 
pains  in  the  throat,  and  in  the  abdomen,  a  burning  heat  along 
the  course  of  the  oesophagus,  and  in  the  region  of  the  stomach, 
continual  vomitings  of  a  blackish  green  and  glairy  matter,  violent 
colics,  constant  anguish,  and  a  well  marked  sensation  of  cold 
.  on  the  exterior  of  the  body,  &c.  She  was  carried  to  the  Hotel- 
Dieu  at  seven  in  the  morning,  and  a  drachm  of  calcined 
magnesia  was  immediately  administered  to  her,  mixed  up  in 
a  glass  of  some  emollient  ptisan. 

Scarcely  had  the  patient  swallowed  this  medicine,  when 
she  flew  into  a  violent  passion,  and  protested  that  she  would 
tate  no  more  medicine,  that  would  give  her  any  relief;  that 
she  had  swallowed  nothing  since  the  moment  of  taking  the 
poison,  with  the  idea  of  dying  more  speedily.  She  was  how- 
ever forced  to  take  fresh  dos€s  of  magnesia,  and  a  great 
quantity  of  mucilaginous  drinks  were  given  to  her.  We  saw 
her  for  the  first  time  at  eight  o'clock  in  the  morning,  foiir 
hours  after  the  accident :  she  was  in  the  following  situation ; 
the  countenance  pale,  the  vessels  of  the  conjunctiva  injectc  i. 
the  eyes  haggard  and  animated,  a  yellow  spot  on  the  edge  of 
the  upper  lip,  the  mucous  membrane  of  the  mouth  of 
white  colour,  inclining  to  citron ;  the  tongue  yellow,  crusted 
and  furrowed ;  sharp  pains  in  the  throat ;  vomitings  from  tizu 
to  time,  of  a  yellow  and  black  matter  mixed  together:  mo' 
violent  pains  of  the  epigastric  region,  and  of  the  abdomen 
constipation  ;  pulse  small,  frequent,  and  concentrated  ;  shiv 
iiigs ;  coldness  of  the  extremities ;  respiration  rather  accel 
rated ;  anxiety  clearly  perceived ;  no  alteration  in  the  intell 
tual  faculties ;  a  free  exercise  of  the  external  senses  and  mov 
ments.  (Five  leeches  to  the  epigastric  region,  gum  wat 
edulcorated,  three  emollient  and  narcotic  glysters.)   At  te 
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clock,  continuance  of  the  vomitings,  which  were  without  doubt 
ovoked  by  the  quantity  of  the  drinks ;  furious  dehrium,  extreme 
itation  of  the  whole  body,  horrible  sutFerings,  countenance 
i.    At  noon,  difficulty  of  speaking,  deglutitioni  mpossible,' 
nvulsive  movements  of  the  muscles  of  the  face,  pulse 
LToarkably  frequent,  and  small.    She  died  at  one  o'clock, 
.Appearances  on  Dissection. — Extreme  stiffness  of  the 
labs,  and  especially  of  the  abdominal  muscles ;  every  part  of 
! 4  mouth  of  a  citron  colour;  the  pharynx  of  a  bright  red, 
I  ophagus  very  little  injured ;  stomach  enormously  distended, 
-<-!sentii]g  no  remarkable  lesion  externally,  filled  with  a  yellow, 
'\y  fluid :  its  internal  surface  of  a  cherry-red  throughout  its 
oole  extent,  excepting  towards  the  pylorus,  where  some 
lall  black  spots  were  found,  formed  by  extravasated  venous 
Dod ;  the  vessels  of  this  viscus  very  much  dilated,  and  as  if 
ccted;  the  duodenum  and  jejunum  covered  with  a  thick 
(6t,  of  a  canary-yellow  colour,  easily  detached ;  no  perfora-f 
I  in  the  digestive  canal,  no  effusion  into  tht  abdominal 
tty ;  peritoneum  very  slightly  injected ;  the  other  organs 
seared  in  their  natural  state;  the  brain,  and  membranes 

Iing  it,  presented  no  sensible  alteration. 
Observation  5th, 
arie  Coteret,  a  polisher,  aged  50  years,  took  on  the 
f  January,  1814,  a  dram-glass  full  of  nitric  acid;  at  the 
instant  she  felt  a  pain,  and  excessive  burning  in  the 
b,  throat,  oesophagus,  and  stomach.    About  an  hour 
she  had  two  or  three  vomitings  of  liquid  matter,  of  a 
us  appearance  and  yellowish  colour,  and  in  small 
ity.  At  the  end  of  eighteeji  hours  she  was  carried  to  the 
1-Dieu,  without  having  received  any  assistance  since  the 
ent.    She  was  made  to  drink  a  very  great  quantity  of  a 
I  infusion  of  linseed,  which  she  quickly  threw  up,  with 
matter  similar  to  that  she  had  already  vomited,  and 
2  A  2 
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which  contained  mucous  flakes  of  a  reddish  colour,  and 
quite  thick. 

The  next  morning,  at  the  hour  of  the  visit,  her  face  was 
pale ;  her  tongue,  which  was  of  the  colour  of  saffron,  exhi- 
bited crusts  and  furrows;  was  tumefied,  and  trembling,  nor 
was  it  possible  for  the  patient  to  put  it  out  of  her  mouth; 
the  palate,  and  other  parts  of  the  mouth  were  traversed  by 
red  lines,  the  edges  of  the  lips,  and  the  forepart  of  the  chin,  aa 
which  the  poisonous  substance  when  taken,  or  when  expelled, 
had  fallen,  exhibited  the  same  yellow  colour  as  the  tongue; 
the  breathing  was  sonorous,  the  voice  extremely  low,  con* 
fused,  and  nasal;  deglutition  was  almost  impracticable;  the 
head,  stomach,  loins,  and  abdomen  were  extremely  painfi 
The  pains  in  the  different  regions  of  the  abdomen  were 
creased  by  the  slightest  pressure ;  the  pulse,  which  was  n< 
very  frequent,  was  rather  hard  and  concentrated.  (Twei 
leeches  to  the  abdomen,  follotoed  by  emollient  fomentation 
twelve  leeches  to  the  anus,  julep  of  gum  arabic,  and  thn 
pots  of  barley-water,  mth  gum  arabic,  and  edulcorated.\ 
In  the  evening,  the  patient  had  a  stool  with  a  great  deal 
tenesmus  ;  no  sleep  during  the  night ;  continuation  of 
pains,  but  the  patient  did  not  greatly  complain. 

The  next  day  (third  of  the  disease)  the  pulse  appe: 
rather  less  hard :  the  tongue  a  little  less  yellow  at  its  bas 
and  on  its  sides;  the  centre  appeared  of  a  brown  colo^ 
pellicles  of  a  whitish  colour,  seemed  about  to  detach  th 
selves  from  the  lateral  parts  of  this  organ  ;  pains  in  every 
of  the  body.  (Gum  julep,  three  pots  of  gum  water  ed\ 
rated.)  During  the  night  the  patient  had  two  stools,  and 
not  sleep. 

The  following  day,  (the  fourth  of  the  disease)  she 
lying  in  a  supine  posture,  the  trunk  elevated,  and  the 
extended,  the  eyes  dim,  countenance  pale  and  cadav 
excepting  the  most  prominent  parts,  which  were  injected 
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Mvid;  toDgue  of  the  natural  colour,  moist  and  clean,  except 
Bowards  the  point ;  respiration  much  more  frequent  than  last 
wening,  laborious,  and  sterterous ;  pulse  less,  and  much  more 
rrequent ;  heat  of  skin  natural ;  the  patient  nevertheless  had  a 
bhaking  all  over  the  body.  ( Orange  julep.)  All  drinks  were 
returned  through  the  nostrils,  whatever  were  their  nature  or 
i(uantity.    She  died  on  this  day  at  one  in  the  afternoon. 

Dissection,  Tzoenty  Hours  after  Death. 

The  limbs  were  remarkably  stiff;  the  viscera,  as  well  as 
ihe  whole  siu-face  of  the  body,  were  still  hot ;  although  the 
Kemperature  was  at  5°  below  zero,  and  the  body  had  be^n  placed 
fpon  the  stone  pavement,  from  the  moment  of  her  decease. 
The  two  jaws  were  so  firmly  locked  together,  that  they  could 
oot  be  separated  but  by  great  exertions,  and  by  cutting  all 
ibe  organs  destined  to  the  purpose  of  closing  them.  The 
interior  of  the  mouth,  the  tongue,  and  the  palate,  were  ex- 
ffcmely  pale;  a  serous  kind  of  mucus  in  tolerable  quantity 
covered  the  fauces :  the  superior  part  of  the  oesophagus  pre- 
Jijnted  nothing  very  remarkable ;  in  all  the  lower  part  of  its 
ixtent  it  was  dried,  and  tinged  of  a  green  colour.  The 
comach,  which  was  blackish  on  its  exterior  surface,  was  so 
wntracted,  that  it  was  with  great  difficulty  a  finger  could  be 
mtroduced.    On  opening  it,  it  was  found  to  be  empty;  its 
)oats  were  inflamed,  thickened,  hardened,  and  puffed  up, 
specially  near  the  great  extremity ;  they  were  of  a  deep 
rown  red  inclining  to  black ;  the  points  the  most  inflamed 
e'ere  of  the  colour  of  charcoal ;  the  mucous  and  muscular 
)3ats  were  in  some  places  destroyed,  and  the  serous  coat, 
bhich  alone  remained,  might  be  pierced  with  the  greatest 
sise.  The  pylorus  was  obliterated.    No  alteration  in  the  duo- 
nenum.    All  the  other  organs  appeared  to  be  in  their  natural 
Jate.    (Observation  communicated  by  M.  Rorier  la  Cardon- 
aere.) 

651.  We  cannot  better  trace  out  the  symptoms  of  poison- 
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ing  by  the  nitric  acid,  than  by  borrowing  the  description 
given  of  them  by  M.  Tartra,  in  hia  excellent  dissertation, 
which  we  have  already  quoted  several  times. 

Instantly  on  drinking  the  nitric  acid,  a  burning  heat  is 
felt  in  the  mouth,  oesophagus,  and  stomach,  with  an  acute 
pain,  disengagement  of  gas,  and  abundant  eructations,*  retch- 
ings, hiccups,  increasing  pains  in  the  throat,  and  in  the  epi- 
gastric region.  In  a  short  time  repeated  and  excessive  vomit- 
ings of  a  liquid,  and  sometimes  a  solid  matter,  which  pro- 
duces a  kind  of  effervescence  or  boiling  upon  the  ground.  \ 
The  peculiar  smell  and  taste  of  the  matter  vomited,  extremely 
perceptible  to  the  patient,  and  to  the  observer ;  this  smell  and 
taste  continue  during  the  intervals  of  the  vomiting,  and  even  ;j 
when  it  has  altogether  ceased,  or  from  any  cause  has  not  taken  ' 
place ;  tumefaction  of  the  abdomen,  considerable  tension  and 
exquisite  sensibility,  when  touched  ever  so  lightly ;  sensation 
of  cold  on  the  surface  of  the  body,  horripilations  from  time 
to  time ;  the  limbs  sometimes  of  an  icy  coldness,  particularly 
the  legs  and  thighs ;  pulse  small,  tight,  sometimes  very 
frequent,  and  under  certain  circumstances,  tremulous ;  horrible 
anxiety,  continual  agitation,  contortions  of  every  kind,  inex- 
pressible anguish,  the  weight  of  the  bed-clothes  insupportable, 
prolonged  watchfulness,  epigastric  region  swelled,  and  hard  to 
:  the  touch,  excessive  thirst ;  painful  sensation  every  time  the 
patient  takes  the  smallest  quantity  of  drink,  pain  often  excru- 
ciating, a  sense  of  corrosion,  sometimes  simple  gripes ;  in 
some  certain  cases  the  pains  obtuse,  and  very  slight,  with 
little  or  no  agitation ;  this  is  a  deceitful  calm,  either  the 
effect  of  moral  constraint,  or  of  the  high  degree  of  internal 
disorganization,  and  is  an  illusory  appearance  of  amelioration. 

Deglutition  difficult,  tenesmus,  obstinate  constipatibn,  desire 
to  pass  urine,  without  the  power  of  satisfying  it;  features 
remarkably  altered  when  the  pains  are  excessive,  bearing  the  i| 

*  These  depend  on  the  disengagement  of  nitrous  gas,  and  azotic  gas,  m 
in  the  interior  of  the  alimentary  canal.  I 
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tnOipression  of  the  most  acute  sufferings,  and  of  the  deepest 
flection  of  the  mind ;  paleness,  weakness ;  breath  extremely 
etid;  in  some  instances  the  face  of  a  lead  colour;  cold 
weats,  which  are  adhesive,  unctuous,  and  greasy,  collected  in 
large  drops;  frequently  a  kind  of  obstruction,  or  of  oblitera- 
idon  of  the  throat :  interior  of  the  mouth  and  fauces  of  a 
Uull  white  colour;  the  internal  membrane  thickened,  and  as  it 
were  burnt;  surface  of  the  tongue  very  white,  and,  in  some 
BDstances,  of  an  orange  colour;  teeth  sometimes  vacillating, 
kheir  coron<e  grown  yellow ;  impatience  in  throwing  the  arms 
(Out  of  bed,  and  sometimes  wanting  to  get  up. 

At  the  end  of  three  or  four  days,  a  partial  detachment, 
m  total  exfoliation  of  the  mucous  membrane ;  rags  of  it  hang- 
nng  in  the  interior  of  the  pharynx,  impeding  respiration  and 
Ideglutition ;  altering  the  sound  of  the  voice ;  the  edge  of  each 
oof  the  lips  almost  always  marked  with  a  curved  line,  which 
rfrom  the  first  moment  presents  a  white,  or  slightly  citron 
ico^our;  sometimes  yellow  spots  on  the  chin,  fingers,  &c.  &c. 
IThe  pulse  becomes  feeble,  sinking,  irregular,  unequal,  at 
idmes  intermittent :  the  wretched  patient  for  the  most  part  falls 
aa  speedy  victim. 

The  pains  in  the  belly  are  a  sign  that  the  poison  has  de- 
scended into  the  intestines,  or  is  diffused  into  the  abdominal 
c cavity,  by  perforations  effected  in  some  part  of  the  alimentary 
btube.  M.  Tartra  thinks  he  is  able  to  draw  this  conclusion 
ifrom  the  facts  he  has  observed,  that  when  a  small  quantity  of 
ihe  nitric  acid  has  been  taken,  the  pain  is  in  general  very 
Mievere,  and  that  when  a  great  quantity  has  been  swallowed,  it 
MB  less  intense.  In  the  first  case  the  caustic  appears  to  act 
oonly  according  to  the  breadth  of  the  space  it  occupies,  and 
ccauterizes  only  the  thickness  of  the  mucous  membrane ;  the 
bbranches  of  the  nerves  are  only  injured  in  part,  and  they  are 
^violently  irritated.  In  the  second  case,  on  the  contrary,  the 
whole  is  struck  with  death;  the  nerves  are  destroyed,  and 
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disorganized.    From  these  considerations  it  follows  that  the 
absence  of  the  pains  is  a  bad  sign. 

The  vomitings  are  exceedingly  frequent,  when  the  pains  are 
severe ;  for  then,  the  stomach  being  highly  irritated,  endea- 
vours to  disencumber  itself  of  its  contents,  and  puts  on  a  ' 
continual  spasmodic  movement.  If  this  viscus  is  perforated 
in  holes,  so  that  the  patient  complains  of  no  pain,  no  vomit- 
ing takes  place;  both  liquids  and  solids  pass  through  the 
stomach,  now  perforated,  and  deprived  of  vitality,  and  are 
eflfused  into  the  cavitv  of  the  abdomen. 

The  sensation  of  cold  is  a  phenomenon  which  takes  place 
in  several  kinds  of  poisoning,  but  is  particularly  remarkable  in  i 
that  of  which  we  are  now  treating.    It  continues  a  very  long 
time,  and  is  generally  found,  in  whatever  way  the  affair  may  , 
termiliate. 

This  disease  may  terminate,  1st,  by  a  speedy  death  in  the 
course  of  a  few  hours :  2nd,  by  a  death  which  does  not  take  , 
place  till  some  time  after  the  poisoning :  the  patient  goes  off  i 
insensibly;  he  vomits  at  different  times,  membranous  por- 
tions, which  sometimes  retain  the  form  of  the  stomach  or  i 
oesophagus  :  these  exhale  an  insupportably  fetid  smell :  diges- 
tion becomes  particularly  painful,  and  constipation  is  pro- 
longed for  months  together.  3rd.  The  patients  drag  on  a  mi-  , 
serable  existence  during  the  remainder  of  their  life,  ex-  q 
periencing  from  time  to  time,  pains  and  burnings  intolerable. 
In  speaking  of  these  persons,  Zacchias  has  said :  Fenena  nisi 
occidant,  relinqmmt  semper  aliquam  noxam,  et  morbos  diu- 
turnos.  4th.  By  a  complete  cure. 


LESIONS  OF  TEXTURE  PRODUCED  BY  THE 

NITRIC  ACID. 


I 


552.  When  persons  die  a  short  time  after  the  ingestion  of 
this  acid,  the  following  appearances  will  be  observed:  a  colour 
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.ore  or  less  orange,  of  the  epidermis  of  the  edge  of  the 
m,  which  has  the  appearance  of  being  burnt,  and  is  very 
iMsily  detached ;  internal  membrane  of  the  moutli  of  a  white 
>ltlour,  frequently  citron;  the  teeth  are  generally  loose,  ex- 
bbiting  on  their  corona  a  very  distinct  yellow  tinge  ;  inflam- 
liation  of  the  mucous  membrane  of  the  fauces  and  pharynx ; 

the  surface  of  the  oesophagus,  a  coat  of  yellow  matter, 
peasy  to  the  touch,  which  appears  to  be  formed  both  of  con- 
'2te  albumen,   and  of  the  mucous  membrane  itself,  but 
eered  in  a  very  peculiar  manner ;  inflammation  more  or  less 

the  stomach,  more  particularly  towards  the  pylorus,  and 
f ;  beginning  of  the  duodenum ;  sometimes  gangrenous  spots 
tthe  coats  of  these  organs,  which  likewise  exhibit  a  net-work 
Iblood-vessels,  apparently  multiplied,  dilated,  and  filled  with 
Qck  and  coagulated  blood;  they  are  worn  thin,  as  if  dis- 
wed,  and  are  ready  to  tear  on  the  slightest  touch ;  a  thick 
iiiined  coat,  like  a  paste,  of  a  greenish  yellow  colour,  lines 
:  interior  of  these  viscera,  which  contain  a  great  quantity  of 
eellow  matter,  of  the  consistence  of  a  thick  soup,  in  which 
rre  are  flakes  resembling  tallow ;  the  folds  of  the  stomach 

very  brown,  and  reduced  to  a  mucilage ;  the  pylorus  very 
cch  contracted;  the  coats  of  the  duodenum  and  jejunum 
ttted  with  yellow,  sometimes  inclining  to  green :  these  iri- 
ties  of  the  parts  diminish  in  proportion  to  the  distance 
im  the  stomach  ;  the  great  intestines  generally  filled  with 
>;es  very  hard,  and  moulded ;  peritonaeum,  thickened,  hard, 
2  a  dirty  red  colour,  covered  with  albuminous  concretions, 
«ch  unite  all  the  viscera  together,  by  very  numerous  adhe- 
os;  in  some  instances,  very  considerable  distension  of  the 
mach;  in  others,  this  viscus  is  reduced  to  a  very  small 
tk,  which  generally  is  the  case  where  it  has  been  perforated  ; 
w,  a  considerable  eff'usion  takes  place  into  the  abdomen,  of 
ihick,  yellow,  and  flaky  fluid ;  inflammation  more  or  less 
isiderable  and  general,  of  all  the  abdominal  viscera,  as  well 
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as  tliose  of  the  thorax ;  sometimes  yellow  spots  upon  the 
hands  or  other  parts :  these  are  produced  by  a  small  quantity 
of  nitric  acid  being  dropped  from  the  vessel,  out  of  which  the 
poison  had  been  drank. 

All  that  relates  to  lesion  of  texture  produced  by  the  nitric 
acid,  in  those  persons  who  have  not  died  till  a  long  time  after 
taking  this  poisonous  substance,  we  shall  refer  to  the  history 
of  slow  poisoning. 

APPLICATION  OF  ALL  THAT  HAS  BEEN  SAIDj 
TO  THE  DIFFERENT  CASES  OF  P0IS0N1N( 
BY  THE  NITRIC  ACID. 

riRST  CASE. 

The  Patient  is  dead ;  the  Remainder  of  the  Poison  can  ht\ 

procured. 

553.  A.  If  the  nitric  acid  is  without  mixture,  a  few  dropi 
of  it  are  sufficient  to  distinguish  it  from  all  other  corrosivejj 
substances.  We  should  begin  by  letting  fall  a  single  drop  inta 
the  infusion  of  tournesol ;  if  this  test  be  reddened,  the  poison 
must  be  tried  by  copper  filings,  which  will  be  converted  inic 
a  nitrate  of  copper,  of  a  blue  colour,  and  orange-yello 
vapours  will  be  disengaged  ;  lastly,  it  should  be  saturated  wil 
potash,  and  the  result  evaporated ;  and  if  it  act  with  fire, 
with  the  sulphuric  acid,  as  nitrates  do,  it  may  be  decided  thai 
the  subject  of  the  experiment  is  really  nitric  acid.  If 
quantity  is  considerable,  the  remainder  should  be  mixed  wii 
charcoal,  phosphorus,  or  sulphur,  in  order  to  obtain, 
ebuUition,  the  orange-coloured  vapours  of  the  nitric  acii 
(vide  538.)  Amongst  the  signs  which  serve  to  point  oi 
this  kind  of  poisoning,  we  ought  to  pay  particular  attention 
the  yellow,  citron,  or  orange-coloured  spots  which  may 
perceived  upon  the  chin,  lips,  and  hands:  the  state  of 
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teiior  of  the  mouth  will  also  frequently  furnish  marks  by 
Inch  the  cause  of  the  symptoms  to  which  the  patient  has  fallen 
prey,  may  be  ascertained. 

B.  If  the  nitric  acid  has  been  taken  in  wine,  vinegar,  tea, 
we  must  proceed  to  the  analysis  of  these  fluids,  accord- 
A  to  the  rules  described  at  large  in  §.  543  and  544.  The 
ysicmn  will  keep  in  view,  that  it  is  impossible  to  decide 
oil  the  existence  of  the  nitric  acid  in  these  kind  of  mixtures, 
le.a  by  obtaining  a  nitrate  by  the  addition  of  an  alkali,  and 
^nge-yellow  vapours  of  nitrous  acid  gas,  by  boiling  with 
pper  filings. 

SECOND  CASE. 

e  Patient  is  living :  all  the  Poison  has  been  swallowed: 
the  Matter  vomited  can  be  procured. 

5554.  The  relation  of  the  case,  the  evidence  of  the  assis- 
bts,  the  actual  state  of  the  patient,  the  chemical  examina- 
iJs  of  the  fluids  vomited,  are  the  resources  which  the  practi- 
i..er  must  avail  himself  of  in  these  circumstances,  which  are 
aays  embarrassing.  The  matter  vomited  exhibits  a  variable 
»ur;  sometimes  it  partakes  of  the  yellow  tinge  which  the 
mal  or  vegetable  substances  afi^ected  by  the  poison  impart 
It ;  sometimes  it  is  rendered  green  by  a  portion  of  the  resi- 

part  of  the  bile  (green  matter),  set  at  liberty  m  the 
mch  by  the  nitric  acid:  sometimes  also  its  colour  ap- 
.aches  to  red:  the  falling  of  this  matter  upon  the  hearth, 
Bground,  almost  always  produces  ebullition  or  efferves 
«e,  owing  to  the  disengagement  of  carbonic  acid  gas  from 
ae  carbonates,  which  are  decomposed  by  this  powerful 
Utic,    These  are  sufficient  to  shew  the  importance  of  ob- 
..ng  correctly  the  principal  physical  qualities  of  the  liquid, 
luted,  before  proceeding  to  their  analysis 
^.  We  must  begin  by  examining  the  fluid  part,  which  com- 

floats  over  tlic  food  or  texture  which  have  been  decom- 
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posed ;  this  must  be  poured  off ;  and  if  it  should  not  be  in  suf. 
ficient  quantity  to  be  easily  separated,  the  whole  must  be  i; 
pressed  through  a  fine  piece  of  white  linen,  and  the  liquid  part  j  • 
should  be  tried  with  the  tincture  of  tournesol,  copper  filings,  j  |' 
and  caustic  potash.  If  these  three  tests  act  in  the  manner  we  j ; 
have  described  §.  553,  B,  it  may  be  concluded  that  it  contains  |ii 
nitric  acid.  It  may  happen,  from  being  combined  with  too 
great  a  quantity  of  water,  that  the  mixture  will  not  exert  anj 
action  upon  water,  at  the  ordinary  temperature.  In  this  case  it 
must  be  heated  to  ebullition,  in  order  that  the  metal  may  de* 
compose  the  nitric  acid,  when  brought  to  a  suitable  degree 
concentration.  It  is  easy  to  conceive,  that  this  method  w 
always  succeed,  whilst  there  remains  a  portion  of  acid,  not 
combined  with  the  alimentary  matter,  and  this  is  the  co 
which  most  frequently  occurs. 

B.  If  the  nitric  acid,  from  its  combination  with  album^j 
muscular  flesh,  or  various  other  aliments,  has  been  rendei 
insoluble,  and  consequently  it  cannot  be  found  in  the  decan 
or  expressed  portion,  it  must  be  sought  for  in  the  flaky 
solid  substances.    For  this  purpose  they  must  be  put  into 
phial,  and  made  to  boil  for  three  quarters  of  an  hour, 
a  solution  of  pure  potash.    The  liquor,  which  will  be  of 
colour  more  or  less  red,  must  be  filtered,  and  evaporated  in 
capsule  of  porcelain.    The  mass  thus  obtained  will  leave 
residue  consisting  principally  of  nitrate  of  potash  (vide  §.  545j 
There-  can  be  no  doubt  in  this  case  that  the  nitric  acid 
combined  with  the  alimentary  substances.    The  juridical  ph; 
sician  will  not  be  able  to  decide  on  the  presence  or  absei 
of  this  corrosive,  until  he  shall  have  submitted  the  ma 
vomited  to  the  different  experiments  we  have  just  detailed. 
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THIRD  CASE. 

ie  Patient  is  living :  the  whole  of  the  Poison  has  been 
swallowed:  the  Vomitings  cannot  be proeured. 

5555.  The  practitioner  in  this  case  can  gain  no  information 
U)m  chemistry. 

FOURTH  CASE. 

The  Patient  is  dead. 

1556.  The  nitric  acid  is  perhaps  the  only  poison  of  the 
iuieral  kingdom,  which  destroys  life  by  producing  lesions  of 
pparticular  nature,  so  as  to  render  it  possible  sometimes  to 
cognise  it  by  the  simple  examination  of  the  dead  bodies. 
>be  yellow  tinge  which  it  communicates  to  the  lips,  chin,  and 
jgreat  portion  of  the  digestive  canal ;  the  conversion  of  the 
jucous  membrane  into  a  greasy  substance,  the  perforations  of 
ee  stomach,  and  effusion  of  a  muddy  yellow  fluid  into  the 
cdomen,  are  so  many  characters,  which  are  only  found 
gether,  where  they  have  been  produced  by  this  acid ;  and  it 
lij  be  affirmed  that,  if  all  the  patients  who  have  fallen  victims 

its  action,  constantly  exhibit  the  whole  of  these  appear- 
(ices,  they  should  be  sufficient  almost  to  decide  with  cer- 
innty,  that  the  poisoning  has  been  the  consequence  of  the  in- 
;;stion  of  aqua  fortis.    This  explanation  will  suffice  to  make 

appear  how  important  a  matter  it  is,  that  the  practitioner 
Idled  upon  to  examine  a  body  suspected  to  have  been  poison- 
1  by  the  nitric  acid,  should  examine  attentively  the  different 
i  sions  of  the  digestive  canal,  and  other  organs.  If  these 
Rsions  should  be  the  same  as  we  have  just  described,  and  the 
khemical  experiments  made  upon  the  contents  of  the  stomach, 
urnish  results  agreeable  to  the  principles  laid  down  in  §.  554, 

may  be  decided  that  the  poisoning  has  been  the  consequence 
if  nitric  acid.   In  case  the  organic  lesions  should  present  a 
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character  different  to  what  we  have  described,  far  from  ex- 
cluding the  idea  of  the  possibility  of  poisoning  by  aqua  fortis, 
the  greatest  care  ought  to  be  employed  in  the  search,  to  dis- 
cover if  the  nitric  acid  does  not  form  a  part  of  the  solids  or 
fluids  contained  in  the  stomach,  or  whether  it  be  not  intimate- 
ly combined  with  the  texture  of  this  viscus ;  in  this  trouble- 
some examination,  what  we  have  delivered  concerning  the 
analysis  of  the  matter  vomited      554),  will  serve  for  a  guide. 

Treatment  of  poisoning  by  the  nitric 

ACID. 

Does  there  exist  any  antidote  to  the  nitric  acid  ? 

M.  Tartra  says  in  his  dissertation,  that  the  quantity  of 
nitric  acid  remaining  at  liberty  in  the  stomach,  may  be  neutra- 
lized in  a  manner  more  or  less  favourable  to  the  preserva- 
tion of  animal  life,  according  to  the  promptitude  of  the  ad- 
ministration of  an  alkahne  solution,  of  strong  soap  and  water, 
or  pure  magnesia  suspended  in  water.* 

I  have  tried  a  great  number  of  experiments  upon  living 
animals,  with  the  design  of  determining  to  what  degree  mag- 
nesia might  be  considered  as  the  antidote  to  the  nitric  acid. 
The  animals  submitted  to  these  experiments  were  placed  under 
the  same  circumstances  as  those  which  had  taken  the  sulpliuric 
acid,  and  furnished  results  precisely  similar.  Those  to  whom 
two  drachms  only  of  nitric  acid,  were  given,  diluted  in  three 
or  four  ounces  of  water,  suffered  a  great  deal  more,  and  Hved 
much  less  time,  than  those  which  had  been  made  to  swallow 
the  same  dose  of  nitric  acid,  M'ithout  any  addition  of  fluid,, 
and  to  which,  three,  four,  or  six  drachms  of  magnesia,  sus-^-; 
pended  in  a  little  water,  had  been  given.  This  earth  then 
appears  to  be  capable  of  diminishing  the  effects  of  the  nitric 
acid,  pVovided  it  be  employed  a  short  time  after  the  ingestioq 
of  this  corrosive. 

*  Op.  Citat.  page  113, 
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M.  Besgranges  has  reported,  in  the  Journal  de  Medecine, 
:fact  which  corroborates  some  of  the  results  obtained  by  us. 

Observation. 

A  mechanic,  thirty-six  years  of  age,  swallowed  in  a  moment 
F  despair,  more  than  half  a  glass  of  aqua  fortis.  He  instantly 
lit  a  great  heat  and  considerable  irritation  in  the  throat,  and 
)mu  to  the  stomach.    The  excitement  produced  in  the 
-omach,  occasioned  the  greatest  part  of  this  fatal  fluid  to  be 
iiturned  by  vomiting ;  or  at  least,  all  its  superabundant  parts 
bhich  were  not  employed  in  corroding  the  parts  with  which 
eey  had  come  in  contact.  M.  Desgranges,  who  was  instantly 
tformed  of  the  circumstance,  found  him  vomiting  with  efforts 
mnost  convulsive.    The  water  which  had  been  given  him,  was 
iturned  strongly  impregnated  with  acid,  and  set  his  teeth  on  edge 
1  a  very  painful  degree.    The  internal  pains  were  extremely 
uute,  and  gave  the  idea  of  tearing  and  erosion.    A  drachm 
pure  magnesia,  suspended  in  half  a  glass  of  sugared  water, 
LHS  immediately  administered,  and  at  the  same  instant  the 
ttient  felt  himself  relieved.    The  vomiting  however  very 
iickly  returned,  but  with  less  fatigue  and  exertion  of  the 
tured  parts ;  half  a  drachm  more  of  the  same  remedy  put  a 
fp  to  them  altogether.    He  was  afterwards  made  to  take  a 
t  uple  every  half  hour,  and  in  less  than  three  hours  the  patient 
longer  suffered  any  pain ;  he  still  retained  some  sensibility 
I  the  region  of  the  stomach,  but  nothing  acute,  or  tearing: 
1  affirmed,  that  at  each  draught  of  the  drink  whitened  by 
!  magnesia,  he  felt  as  if  a  kind  of  mucus,  or,  to  use  his 
m  expression,  a  coat  of  velvet,  had  lined  all  the  corroded 
tts,  to  his  great  relief,  and  thus  weakened  the  extreme  sensi- 
tity,  and  chased  away  the  pain. 

DThe  next  day,  a  swelling  and  considerable  tension  were 
ccovered  within  the  throat ;  the  outside  was  equally  swelled, 
ipiration  was  impeded,  deglutition  rendered  painful,  and 
iQOst  impossible,  and  numerous  burnt  sloughs  appeared  at 
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the  lower  part  of  the  mouth.  He  was  twice  bled  in  less  than 
twelve  hours,  once  in  the  foot ;  his  glysters  were  made  more 
purgative,  the  first  having  remained  without  any  effect ;  at  the 
same  time  a  tolerably  strong  dose  of  ol.  ricini,  was  given  io 
a  white  linctus.  The  evacuations  which  followed,  produced 
an  amendment  in  the  symptoms,  which  gave  confidence  to 
the  patient.  Towards  the  sixth  day,  he  complained  of  an 
increase  of  heat  and  of  agitation,  towards  night  a  sort  of 
miliary  eruption  appeared  on  the  skin,  attended  with  great 
itching.  Diaphoretics  sweetened  with  honey,  and  drank  co-  f 
piously,  served  to  make  it  disappear.*  i 

Many  physicians  have  recommended  the  exhibition  of  potash  J 
and  soda,  as  antidotes  to  aqua  fortis  ;  the  caustic  and  irritating  t 
properties  of  these  alkaline  substances  ought  to  cause  them  to  be 
rejected ;  at  least,  unless  they  be  diluted  with  a  great  quantity  of 
water,  or  their  corrosive  property  be  neutralized  by  the  com-  s 
bination  of  an  oily  body,  as  soap.    This  medicine,  which  is 
composed  of  oil  and  soda,  has  been  often  of  great  service  in 
cases  of  poisoning  by  the  nitric  acid;  it  easily  decomposes  m 
the  stomach ;  the  acid  unites  to  the  soda,  and  forms  ijitrate  of 
sOda,  while  the  oil  remains  free. 

Crab's  eyes^  powder  of  coral,  prepared  pearls,  burnt  hari 
horn,  chalk,  and  all  the  other  varieties  of  calcareous  carb^ 
nates,  have  been  extolled  and  employed  for  arresting  the  p; 
gress  of  the  murderous  effects  of  aqua  fortis.    If  no  oth( 
substances  are  at  hand,  these  medicines  may  be  employed, 
they  possess  the  power  of  combining  with  this  acid,  and  n 
tralizing  it.    They  have  however  the  inconvenience  of  dis 
gaging  too  great  a  quantify  of  carbonic  acid  gas,  which 
tends  the  stomach  beyond  measure. 

558.  Having  examined  the  effects  of  the  different  substan 
capable  of  neutralizing  the  nitric  acid  in  the  stomach,  W| 


•  Recueil  P^riodique  de  la  Socitt6  de  M^decine,  r^dig^  par  Sedill( 
torn.  vi.  p.  xiv. 
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lall  next  trace  out  the  steps  which  the  practitioner  ought 
I  follow  in  the  difterent  cases  of  poisoning  by  this  corrosire. 
If  the  nitric  acid  has  been  taken  in  very  great  quantity,  and 
lere  is  reason  to  believe  that  a  part  of  it  remains  free  in  the 
omach,  he  should  have  instant  recourse  to  the  calcined  raag- 
«^sia,  which  may  be  given  in  the  dose  of  a  drachm,  suspended 
a  glass  of  water :  at  the  same  time,  the  patient  should  be 
iade  to  swallow  a  quantity  of  sweet  and  mucilaginous  drinks, 
order  to  fill  the  stomach,  and  oblige  it  to  evacuate  the 
itison  diluted  with  these  drinks.  'As  soon  as  the  vomiting  takes 
ace,  the  same  dose  of  magnesia  should  be  repeated,  and 
i  3  emollient  drinks  persisted  in ;  such  as  linseed,  or  marsh- 
uUow  tea,  solution  of  gum-arabic,  milk,  broths,  &c.  In 
ise  of  a  want  of  magnesia,  an  abundant  solution  of  soap  and 
t  ter  should  be  employed.   This  remedy,  on  which  Majault, 
cast  a  great  degree  of  obloquy,  may  be  administered  by 
ry  body,  without  the  assistance  of  the  apothecary,  and  im- 
ddiately  aft^  the  accidept;  its  use  is  beside  perfectly  free 
um  danger :  the  rapidity  by  which  it  is  decomposed  by  the 
ic  acid  in  the  stomach  is  such,  that  it  can  neither  inflame 
corrode  the  membranes  of  this  viscus,  as  has  been  sup- 
eed  by  Majault.  The  medicinal  soap  ought  to  be  preferred 
khat  in  common  use,  as  being  more  soluble  in  water,  more 
e,  and  of  a  less  disagreeable  flavour.    We  should  not 
iiitate  to  ply  the  patient  well  with  water,  until  the  medicines 
ihave  recommended  can  be  procured. 
Oil  of  sweet  almonds,  and  of  olives,  administered  in  a 
large  dose,  have  sometimes  been  extremely  useful  in  the 
moments  of  this  kind  of  poisoning,  by  procuring  very 
dous  vomitings.* 

t^A  young  man  was  sent  one  day  to  an  apothecary,  to  procure  some 
vywater;  the  apothecary  being  accustomed  to  see  this  youth  come  for 
fortis,  gave  him  by  mistake  the  nitric  acid,Avhicli  the  youtli  very 
is  drank  a  spoonful  bL   The  symptoms  which  succeeded  quickly 
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In  such  cases  where  inflammation  of  the  abdomen  is  made 
known  by  its  usual  characteristic  symptoms,  leeches  must  be 
applied  to  the  parts  affected,  and  general  bleedings  employed; 
these  means  however  .must  be  omitted  where  spasm  or  ten- 
sion exist,  or  where  one  or  rnore  of  the  viscera  are  affected 
with  gangrene. 

Emollient  glysters,  warm  baths  to  half  the  body,  and  fomeu- 
tations,  ought  to  be  employed  to  arrest  the  progress  of  the  in- 
flammation produced  by  the  caustic.  Gentle  narcotics  are  of 
great  utiUty,  to  destroy  the  spasm  occasioned  by  the  corrosion  of 
the  stomach.  The  theriaca  so  much  boasted  of  as  a  general 
antidote,  ought  to  be  rejected  from  the  treatment  we  are 
describing.  All  heating  food  and  spirituous  liquors  ought 
to  be  carefully  avoided.  The  patient  should  observe  the  most 
rigorous  low  diet. 

559.  If  ihe  nitric  acid  has  been  taken  in  a  very  small 
quantity,  and  there  be  reason  to  presume  that  it  has  wholly 
combined  with  the  membranes  of  the  mouth,  throat,  oesopha- 
gus, and  stomach,  the  neutralizing  method  must  be  given  up, 
in  order  to  have  recourse  to  emollients,  which  must  be  used  iu 
great  abundance,  conformably  to  the  precepts  we  have  just 
laid  down. 

PHYSICAL  PROPERTIES  OF  THE  MURIATIC 

ACID. 

.560.  Pure  muriatic  acid,  is  in  the  form  of  a  colourless 
fluid,  of  an  intolerable  smell,  and  an  extremely  caustic  aci4 
taste ;  its  specific  gravity  is,  as  ]  ,203,  w  hen  in  its  greates 

niade  known  the  mistake;  the  patient  was  immediately  made  to  drink  a 
veiy  considerable  quantity  of  oil  of  olives ;  very  copious  vomitings  instantl 
took  place,  and  the  alarming  symptoms  in  a  short  time  were  moderated,  an 
were  even  made  to  disappear.   (Ephem.  Curios.  Natur.  German,  to 
xiii.  Obs.  134.  p.  300.) 
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-  gree  of  concentration ;  it  strongly  reddens  the  tincture  of 
iLirnesol.* 

561.  When  exposed  to  the  action  of  caloric  in  close 
sssels,  it  disengages  a  great  quantity  of  muriatic  acid  gas, 
thich  is  colourless,  very  soluble  in  water,  of  a  strong  pungent 
anell,  which  excites  coughing,  reddens  strongly  the  tincture 
'  tournesol,  and  which  exhales,  on  exposure  to  the  air,  a 
bhite  smoke  or  vapour,  very  thick,  owing  to  its  instantaneous 
inion  with  the  water  of  the  atmosphere,  which  forms  anew 
iiith  it  muriatic  acid  diluted  with  water,  and  which  pre- 
ppitates. 

562.  The  liquid  and  concentrated  muriatic  acid,  brought 
contact  with  the  air,  diffuses  instantly,  and  from  the  same 

muse,  thick  and  pungent  vapours. 

.  563.  The  . liquid  muriatic  acid  combines  easily  with  potash, 
cda,  barytes,  &c.  and  furnishes  salts  easily  to  be  known.  1st. 
Ill  the  muriates  when  dissolved  in  distilled  water,  give  a 
ibite  precipitate  with  the  solution  of  the  nitrate  of  silver : 
ee  precipitate,  which  is  curdled  and  heavy,  dissolves  in  ammo- 
ii,  and  is  not  soluble  in  the  nitric  acid :  it  consists  of  muriate 

silver,  and  the  super-natant  fluid  contains  nitrate  of  potash, 
dda,  or  barytes,  &c.  (vide  page  23,  note  §.)  2nd.  When 
rncentrated  sulphuric  acid  is  poured  upon  a  solid  muriate, 
Ibrisk  effervescence  is  instantly  produced,  the  salt  is  decom- 
f'Sed,  and  the  muriatic  acid  disengaged  in  the  form  of  white 
)pours,  which  are  thick,  and  of  an  excessively  pungent 
tiell.  3rd.  If  instead  of  employing  concentrated  sulphuric 
(id,  this  acid  be  used  diluted,  and  the  muriate  be  mixed 
lith  some  substance  which  easily  parts  with  its  oxygen,  such 

the  oxyde  of  manganese  (peroxyde),  oxygenated  muriatic 
i3  (chlore)  will  be  obtained,  of  a  greenish  yellow  colour ;  and 
!}  muriate  is  hkewise  decomposed. 

'  The  gaseous  muriatic  aoid,  is  formed  of  equal  parts  in  bulk,  of  hydro- 
.1,  and  of  oxygenated  muriatic  gas  (Chlore). 
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564.  The  liquid  muriatic  acid  transforms  the  nitrate  of 
silver  into  an  insoluble  muriate  (§.  40.). 

565.  It  does  not  disturb  lime-water,  nor  does  its  vapour 
corrode  glass ;  characters  which  serve  to  distinguish  it  from  the 
fluoric  acid,  to  which  it  has  in  other  respects  some  affinity. 

566.  When  poured  upon  a  soluble  salt  of  lead,  it  decom-. 
poses  it,  and  gives  rise  to  a  precipitate,  which  is  white,  heavy, 
and  soluble  in  thirty  or  forty  times  its  weight  of  distilled, 
water. 

567*  When  heated  with  the  peroxyde  of  manganese,  it 
forms  deuto-muriate  of  manganese,  disengaging  oxygenated 
muriatic  acid  gas  of  a  greenish  yellow  colour. 

568.  It  causes  no  change  in  a  strong  infusion  of  tea,  or  in 
water  saturated  with  sugar. 

569.  When  brought  in  contact  with  red  wine,  and  with 
coloured  vinegar,  the  liquid  muriatic  acid  produces  no  dis- 
turbance, the  colour  only  becomes  rather  deeper.    If  it  was 
intended  to  determine  the  existence  of  this  acid,  in  these  kinds, 
of  mixtures,  it  would  be  necessary  to  heat  them  in  a  retort 
to  which  a  receiver  was  adapted :  a  few  minutes'  ebullition 
would  be  sufficient  to  volatilize  the  muriatic  acid,  which  woul 
become  condensed  in  the  balloon,  and  which  might  be  recog 
nized  by  the  tincture  of  tournesol^  and  more  especially  by  th 
nitrate  of  silver,  which  would  precipitate  it  in  the  state  of 
curdled  nitrate,  insoluble  in  water,  and  in  pure  nitric  acid 
Some  writers  on  medical  jurisprudence  have  recommende 
pouring  the  nitrate  of  silver  into  the  wines  and  vinega 
suspected  of  being  adulterated  with  the  muriatic  acid:  ih* 
method  is  faulty  ;  for  if  these  liquors  contained  any  muriate 
the  solution  of  silver  would  act  in  the  same  manner  as  if  the 
contained  the  free  muriatic  acid.    It  is  sufficient,  in  order  t 
avoid  this  difficulty,  to  operate  upon  the  fluid  obtained,  by  di 
tillation. 

570.  The  liquid  muriatic  acid  gives  no  disturbance  to  t 
solution  of  gelatine. 
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571.  It  precipitates  albumine  copiously  in  the  form  of 
hite  flakes. 

372.  Milk  is  coagulated  in  thick  curds,  in  the  same  manner 
5  by  the  sulphuric  and  nitric  acids. 

573.  Human  bile,  mixed  with  a  very  small  quantity  of 
juriatic  acid,  furnishes  a  copious  precipitate  of  yellow  matter : 
lien  a  greater  quantity  of  acid  is  added,  the  colour  becomes 
reen. 

574.  Fluid  blood  is  coagulated  by  a  few  drops  of  muriatic 
:cid.* 

ICTION  OF  THE  MURIATIC  ACID  UPON  THE 
ANIMAL  ECONOMY. 

575.  This  acid  has  the  greatest  analogy  in  its  mode  of 
:':ting,  with  those  of  which  we  have  before  spoken :  when 
jijected  into  the  veins,  it  produces  death  suddenly,  by  coagu- 
tting  the  blood.  2nd.  When  introduced  into  the  stomach,  it 
voduces  in  a  very  short  time  the  most  violent  inflammation : 
te  nervous  system  is  affected  by  sympathy,  and  life  is  speedily 
{(tinct. 

Experiment.  When  two  or  three  drachms  of  fuming  muria- 
acid  are  administered  to  dogs  of  a  middle  size,  they  are 
))served  suddenly  to  feel  a  great  degree  of  uneasiness  5  they 
i:hale,  through  the  mouth  and  nostrils,  thick  vapours  of 
1  uriatic  acid ;  in  the  course  of  a  few  minutes,  they  vomit  a 
aatter,  which  is  brown,  greenish,  stringy,  and  as  it  were  bilious, 
ihey  utter  plaintive  cries,  and  expire,  four,  six,  or  eight  hours 
Iter  the  ingestion  of  the  poison.   Death  is  generally  preceded 

'  very  violent  convulsions,  especially  in  the  muscles  of  the 

»*  The  mnriatic  acid  of  commerce  is  never  perfectly  purej  it  often 
DDtains  sulphuric  acid,  oxygenated  muriatic  acid  gas,  and  muriate  of  iron ; 
•which  reason  it  appears  under  a  yellow,  green,  or  reddish  colour.  These 
'  traneous  bodies,  however,  do  not  hinder  it  from  acting  as  we  have  de- 
iribed,  with  the  re-ageuts  which  are  capable  of  detecting  it. 
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neck  and  of  the  spine.  In  some  cases  those  organs  are  sa 
strongly  contracted,  that  the  head  is  bent  backwards,  and 
forms  a  curvature  with  the  spine,  the  concavity  of  which  is 
very  remarkable.  On  dissecting  the  bodies,  a  deep  injury  ig 
found  in  the  texture  of  the  stomach :  sometimes  the  mucous 
membrane  is  inflamed,  and  of  a  cherry-red  colour  throughout" 
its  whole  extent:  sometimes  that  part  of  this  membrane 
bordering  on  the  pylorus,  presents  spots  either  black,  or  of 
a  very  dark  red,  which  are  true  sloughs,  and  which  might  be 
taken  at  first  sight,  for  a  collection  of  extravasated  blood  upon 
the  muscular  membrane :  at  other  times  perforations  are  found 
in  the  places  corresponding  with  these  sloughs,  and  in  that 
case  there  is  an  effusion  into  the  abdomen  of  liquid  matter, 
evidently  acid.  The  other  viscera  do  not  present  any  remark- 
able alteration. 

SYMPTOMS  OF  POISONING  BY  THE  MURIA- 
TIC ACID. 

Observation. 

Louis  Grenier,  a  stone-cutter,  aged  thirty-seven  years,  had 
a  ftill  upon  the  head  On  the  7th  of  July,  1805,  after  which  he 
felt  occasional  giddiness ;  two  days  after,  he  remained  with  his 
bare  head  exposed  to  the  sun,  for  several  hours,  and  felt  ii 
violent  head-ache.    In  the  evening  he  became  delirious,  witl 
a  great  degree  of  agitation.    On  the  10th,  the  agitation  wa 
more  considerable,  and  the  delirium  furious.    On  the  J  2th 
he  entered  the  Hotel-Dieu ;  his  face  was  animated,  the  eye 
red,  and  sparkling ;  the  delirium  attended  with  violent  agitu 
tion :  the  pulse  frequent,  full,  and  tight.    He  was  bled  in  t 
foot,  which  gave  no  relief. 

The  13th.  Delirium  more  violent,  pulse  less  strong,  a 
less  frequent.  ( Bleeding  from  the  jugular  vein ;  teal  brot 
and  zcheT/).  Delirium  continued  after  the  bleeding. 
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14th.  Ill  the  same  state.  ( Leeches  to  the  neck ;  irritating 
nth  for  the  feet,  with  muriatic  acid.) 

In  the  evening,  agitation  still  greater,  skin  burning  and 
yy,  pulse  small  and  concentrated,  tongue  fiery  red,  lips 
lackish,  hiccup^  efforts  to  vomit,  excruciating  pains  in  the 
»i)igastric  region.  On  examining  into  the  cause  of  the  terrific 
jate  of  this  patient,  I  learned  from  the  nurses,  that  he  had 
leen  made  to  swallow  about  an  ounce  and  half  of  muriatic 
iad,  under  the  supposition  that  it  was  whey  they  were  giving 
i  him.  (Powdered  magnesia,  edulcorated  gum  arabic.) 
■In  the  night,  vomitings  of  yellow  matter.  On  the  15th, 
iin  cold  and  clammy,  violent  pain  in  the  epigastrium,  pulse 
ttremely  frequent,  continual  delirium.  He  died  at  three  in 
ee  afternoon. 

.  Appearances  on  Dissection. — Lips  black,  tongue  thick- 
fled,  hard,  and  dry;  pharynx  and  oesophagus  of  a  purple 
dd  colour,  excoriated  in  several  places  ;  stomach  thickened, 
ud  inflamed  on  the  outside.  In  the  interior,  the  mucous 
eembrane  came  away  in  pieces,  with  the  greatest  facihty, 
rroughout  almost  its  whole  extent,  the  great  extremity  ex- 
Ibited  gangrenous  spots ;  the  duodenum  was  likewise  a  little 
iickened  ;  the  jejunum  was  perforated  by  a  lumbricus,  which 
a  is  found  in  the  cavity  of  the  abdomen. 

The  arachnoide  membrane  was  thickened,  and  opaque  ;  the 
aa  mater  was  very  much  injected ;  there  was  found  between 
ee  convolutions  of  the  brain,  a  great  abundance  of  serum ; 
Lis  viscus  was  greatly  injected,  and  its  ventricles  distended.* 

576.  The  symptoms  produced  by  the  muriatic  acid,  do  not 
fiffer  in  any  respect  from  those  observed  in  the  cases  of 
•oisoning  by  the  sulphuric  and  nitric  acids,  for  which  reason 
?e  conceive  it  useless  to  enumerate  them.  It  appears  how- 
t  er  that  the  patients  who  have  swallowed  a  certain  quantity 
■  it,  emit,  in  the  first  moments  of  the  accident,  a  thick 
mokC;  of  a  white  colour  and  very  pungent  smell. 

*  Observation  communicated  by  Dr.  Sevres. 
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LESIONS  OF  TEXTURE  PRODUCED  BY  THE 
MURIATIC  ACID. 

577.  The  lesions  resulting  from  the  action  of  this  acid, 
bear  the  greatest  resemblance  to  those  produced  by  the  sulphuric 
acid.  Redness  of  the  mouth,  pharynx,  and  stomach ;  extra- 
vasation of  venous  blood  in  some  parts  of  this  last  viscus, 
perforations  in  some  part  or  other,  are  the  principal  injuries 
occasioned  by  it,  and  which  are  very  seldom  accompanied 
by  any  yellow  colour,  of  the  parts  with  which  it  comes  in 
contact. 

APPLICATION  OF  ALL  THAT  HAS  BEEN  SAID, 
ON  THE  DIFFERENT  CASES  OF  POISONING 
BY  MURIATIC  ACID. 

578.  A.  This  acid  is  easily  recognized  when  it  is  free  from 
mixture,  by  the  action  which  it  exercises  on  the  following 
re-agents ;  viz.  Tincture  of  tournesol,  potash,  soda,  or  bary- 
tes ;  nitrate  of  silver,  acetate  or  nitrate  of  lead,  pei  oxyde  of 
manganese.  The  vapours  which  it  diffuses  in  the  air,  and  the  *j 
maimer  in  which  it  acts  with  caloric,  will  furnish  sufficient 
proofs  of  its  presence  ( vide  §.  560  et  seq.). 

B.  If  it  were  mixed  with  wine,  vinegar,  or  any  other  sub- 
stance incapable  of  rendering  it  insoluble,  its  existence  would 
be  easily  demonstrated  by  distilling  the  fluids  which  contained 
it,  and  by  treating  the  volatilized  products  found  in  the  re-, 
cipient,  by  all  the  re-agents  of  which  we  have  spoken,  §.  569. 

C.  When  the  muriatic  acid  forms  part  of  the  matter  vo- 
mited, or  of  that  found  in  the  digestive  canal  after  death,  we 
must  have  recourse  to  pure  potash,  perfectly  free  from  any 
muriates.  AH  these  substances  being  heated  with  distilled  water, 
and  the  alkali  we  have  proposed,  ought  to  furnish,  after  three 
quarters  of  an  hour  of  ebullition,  a  fluid  in  which  the  nitrate  of  n^, 
silver  will  demonstrate  tlie  presence  of  the  muriatic  acid, 
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•*  this  corrosive  really  formed  any  part  of  their  composi- 
oon. 

TREATMENT  OF  POISONING  BY  THE  MU- 
RIATIC ACID. 

579.  Tlie  experiments  which  we  have  instituted  on  different 
rving  animals,  allow  of  drawing  the  conclusion,  that  calcined 
aagnesia  and  medicinal  soap,  are  the  most  proper  substances 
rvr  neutralizing  those  parts  of  the  poison,  which  are  not  yet 
lombined  with  our  texture.  We  ought  then  to  have  recourse 
'  these  medicines,  from  the  first  moment  of  the  ingestion  of 
ee  poison,  without  neglecting  at  the  same  time  copious 
vaughts  of  warm  water,  milk,  broth,  and  different  mucila- 
m^ius^  and  emollient  drinks.  The  anti-phlogistic  and  anti- 
aasmodiirfrsataient^  must  be  employed  in  those  cases  vvhefe 
ee  violence  of  the  syniptosa^^would  induce  a  fear  of,  or  may 
uve  already  announced,  the  in^^niation  of  one  or  more  of 
ee  organs ;  or  spasm^  convulsions, 

ilYSICAL  AND  CHEMICAL  PROPERTIES  OF 
THE  PHOSPHORIC  ACID. 

,  580.  This  acid  is  solid,  entirely  destitute  of  smell  or  colour, 
fd  yields  a  very  sharp  taste.  It  is  most  commonly  seen  in 
!3  form  of  a  thick  liquid,  extremely  viscid,  of  a  specific 
lavity  greater  than  that  of  water;  it  reddens  strongly  the 
ccture  of  tourneso!. 

i581.  When  exposed  to  the  action  of  caloric  it  dissolves, 
id  forms  a  white  and  transparent  glass.  If  the  temperature 
smuch  elevated,  it  finishes  by  evaporating,  provided  the 
eeration  be  performed  in  a  crucible  of  platina,  for  vessels 
earth,  or  of  glass,  are  capable  of  combiuin  with  it,  and 
reventing  its  volatilization. 

*582.  The  solid  phosphoric  acid,  when  pulverized  with 
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three  parts,  of  charcoal  in  a  mortar  of  porcelain,  and  strongly 
heated  in  a  crucible,  decomposes  in  a  short  time,  and  givea 
out  phosphorus,  which  quickly  inflames  ;  there  is  disengaged  at 
the  same  time  carbonic  acid  gas,  or  carbonic  oxyde  gas; 
which  proves  that  charcoal  is  capable  of  carrying  off  the 
oxygen  from  this  acid,  at  a  high  temperature. 

583.  Water  easily  dissolves  the  phosphoric  acid. 

584.  In  this  state  it  possesses  properties  which  make  it  r 
easily  distinguishable.  When  poured  into  the  water  of  barytes,  I 
strontian,  and  lime,  it  produces  white  precipitates,  easily  f 
soluble  in  an  excess  of  phosphoric  acid,  or  in  pure  nitric 
acid  :  this  last  character  prevents  the  phosphoric  acid  from 
being  confounded  with  sulphuric  acid,  which  furnishes  with 
the  water  of  barytes,  a  precipitate  insoluble  in  the  nitric  I 
acid. 

585.  The  liquid  phosphoric  acid,  decomposes  the  solution 
of  acetate  of  copper,  and  precipitates  from  it  a  phosphate 
of  copper  of  a  bluish  white  colour,  which  can  easily  be  dis- 
solved in  an  excess  of  the  phosphoric  acid. 

586.  It  produces  a  white  precipitate  in  the  solution  of 
proto-nitrate  of  mercury  ( nitrate  of  mercury  at  minimum ).  It 
does  not  at  all  disturb  the  corrosive  sublimate.  |ti 

587.  When  mixed  with  the  muriate  of  tin  of  commerce,  it  1; 
renders  it  turbid,  and  separates  from  it  a  white  precipitate,  com-jlB 
posed  of  the  oxyde  of  tin  and  phosphoric  acid.  ■ 

588.  The  deuto-muriate  of  gold,  and  the  sulphate  of  zincA 
experience  no  sensible  change  from  this  corrosive.  jlrj 

589.  When  brought  in  contact  with  the  acid  proto-muriatefc 
of  cobalt  dissolved  in  water,  it  produces  no  disturbance ;  buAn 
if  a  small  quantity  of  ammonia  be  added  to  the  mixture,  ajp 
beautiful  rose-coloured  precipitate  is  instantly  seen,  consisting  o#ai 
the  proto-phosphate  of  cobalt.  A  few  drops  of  alkali  wiljlac 
decompose  this  phosphate,  laying  hold  of  the  phosphoridfe 
acid  ;  and  the  precipitate  passes  to  the  state  of  prot-oxyde  oM^r 
cobalt,  of  a  blue  colour,  inclining  slightly  to  violet.  It  follows  K 
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om  this,  that,  in  order  to  obtain  the  rose-coloured  precipi- 
ute,  it  is  only  necessary  to  employ  the  quantity  of  ammo- 
iJa  required  for  the  saturation  of  the  acids  at  liberty. 

590.  Sugared  water  and  wine  experience  no  disturbance 
lOm  this  acid. 

591.  The  solution  of  gelatine  becomes  more  transparent 
)y  its  mixture  with  the  phosphoric  acid. 

592-  Human  bile  is  decomposed  by  this  acid,  which  causes 
la  abundant  precipitate  of  yellow  matter ;  when  a  greater 
luantity  is  employed,  the  colour  passes  to  a  deep  yellow, 
oordering  on  green. 

ICTION  OF  THE  PHOSPHORIC  ACID  UPON 
THE  ANIMAL  ECONOMY. 

693.  When  a  few  grains  of  phosphoric  acid  are  injected 
t.to  the  veins,  dissolved  in  a  very  small  quantity  of  water, 
i.e  blood  becomes  coagulated,  and  the  animal  dies  in  the 
);)urse  of  one  or  two  minutes;  if  the  acid  be  weakened,  it 
wes  not  experience  any  inconvenience.  When  introduced 
Ito  the  stomach,  the  phosphoric  acid  destroys  life  at  the  end 
'  a  variable  space  of  time,  according  to  the  degree  of  con- 
iimtration,  and  the  dose  employed. 

Experiment.  A  small  dog,  two  years  of  age,  was  made  to 
wallow  thirty  grains  of  phosphoric  acid,  dissolved  in  half  a 
afachm  of  water :  in  the  course  of  two  minutes,  the  animal 
umited  a  small  quantity  of  stringy  and  reddish  matter  ;  these 
omitings  were  repeated  four  times,  during  the  first  fifty 
ninutes  after  the  ingestion  of  the  poison.  Two  hours  after- 
jards,  he  appeared  to  experience  pains  in  the  throat,  and 
»ade  many  useless  efforts  to  vomit.  The  next  morning  he 
las  dejected  and  sorrowful,  and  remained  lying  upon  his 
fclly.  He  was  placed  upon  his  legs,  in  order  to  make  him 
lalk ;  but  experienced  such  vertigoes,  that  it  was  impossible 
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for  him  to  make  two  steps  without  falHng.  He  died  at  noou^ 
twenty-three  hours  after  the  poisoning. 

Dissection.  The  mucous  membrane  of  the  stomach  was 
of  a  deep  red,  principally  in  the  part  bordering  upon  the 
pylorus,  the  interior  of  the  duodenum  presented  the  same 
appearance  :  the  lungs  were  sound. 

We  are  of  opinion,  that  the  analogy  existing  between  the 
mode  of  action  of  the  phosphoric  acid,  and  those  whose 
history  we  have  given,  renders  any  further  discussion  of  thui 
subject  unnecessary. 

594.  The  history  of  the  symptoms,  lesions  of  texture,  and 
treatment  of  this  kind  of  poisoning,  would  be  a  repetition  of 
ail  that  has  been  said  in  treating  of  the  sulphuric  and  nitric 
acids.  As  for  the  application  of  it  to  medical  jurisprudence, 
it  will  be  sufficient  for  the  practitioner  to  refer  to  what  m'c 
have  said  in  §.  580  et  seq. 


OF  SOME  OTHER  MINERAL  AND  VEGETABLE 

ACIDS. 

There  remains  still  a  certain  number  of  acids  which  ar« 
capable  of  producing  symptoms  more  or  less  serious,  when 
introduced  into  the  stomach ;  we  shall  proceed  to  point  out 
some  of  them,  confining  their  history  to  the  explanation  of 
the  means  proper  for  distinguishing  them,  from  those  which 
we  have  already  described.  We  shall  not  speak  at  all  of  their 
action  upon  the  animal  economy ;  nor  of  the  symptoms  pro- 
duced by  them,  or  lesions  of  texture ;  neither  of  the  treat- 
ment necessary  to  be  opposed  to  them.  All  these  objects  bear- 
ing a  strong  analogy  to  what  we  have  said  concerning  the  other 
acids. 

OF  THE  FLUID  NITROUS  ACID. 
595.  This  acid  may  appear  under  a  blue,  green,  clea 
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ange-yellow,  or  deep  orange-yellow,  according  as  it  is  more 
less  charged  with  nitrous  acid  gas  :  it  strongly  reddens 
te  tincture  of  tournesol,  and  acts  with  great  force  upon  our 
\xture.    Its  smell  and  taste  are  very  remarkable. 

596.  Exposed  to  the  action  of  caloric,  it  furnishes  a  great 
lantity  of  nitrous  acid  gas,  of  an  orange-yellow  colour. 

597.  When  poured  into  hydro-sulphurated  water  ( water 
Iturated  with  sulphurated  hydrogen  gas,)  it  instantly  decom- 
^•»ses  it,  and  produces  a  sediment  of  sulphur  of  a  yellowish 
bite  colour ;  the  hydrogen  combines  with  a  portion  of  the 
y.ygen  of  the  nitrous  acid,  and  forms  water :  at  the  same  time 
ddisengagement  of  oxyde  of  azote,  or  of  azote,  takes  place. 
:59S.  Copper,  mercury,  zinc,  and  iron,  are  attacked  and 
^solved  by  this  acid,  with  the  greatest  energy ;  the  solution 
^accompanied  with  effervescence,  and  a  disengagement  of  a 
try  great  quantity  of  nitrous  acid  gas,  of  an  orange-yellow 
Uour. 

OF  THE  FLUORIC  ACID. 

.'599.  Pure  fluoric  acid  is  always  in  a  fluid  state;  it  is 
IJourless ;  its  smell  is  very  pungent  and  penetrating ;  its 
itte  is  extremely  disagreeable ;  it  reddens  very  strongly  the 
t.cture  of  tournesol. 

1 600.  When  brought  in  contact  with  the  air,  it  emits  white 
ipours  extremely  thick. 

(601.  When  mixed  with  water,  it  disengages  a  great  deal  of 
aat,  and  produces  a  noise  similar  to  that  of  a  red  hot  iron 
wnged  into  it,  which  depends  upon  the  violence  with  which 
«se  two  liquids  combine. 

(602.  It  dissolves  silex  with  faciUty ;  so  likewise  when  a 

laall  quantity  is  put  upon  glass  (a  combination  of  alkali 

id  silex)  it  instantly  corrodes  it. 

C(503.  The  fluoric  acid  precipitates  lime-water. 

IM.  Thenard,  who  first  discovered  this  acid  in  a  pure  state, 
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says :  "  it  is  of  all  bodies  the  most  corrosive ;  it  acts  upon 
the  animal  texture  with  great  energy :  scarcely  is  it  applied 
"  to  the  skin,  when  it  is  instantly  disorganized ;  a  severe  pain 
"  is  quickly  felt ;  the  parts  bordering  on  the  point  touched, 
"  become  white  and  painful,  and  form  a  thick  blister,  which 
"  is  filled  with  matter.  Even  when  the  quantity  of  acid  shall 
"  have  been  very  small,  scarcely  visible,  the  same  phenomena 
take  place ;  only  a  few  hours  would  be  required  for  their 
"  production."*  ^ 

OF  THE  SULPHUREOUS  ACID. 

604.  This  acid  is  limpid  and  colourless  ;  its  smell  is  pun- 
gent, and  similar  to  that  of  burning  sulphur  :  its  taste  is  very 
peculiar. 

605.  When  exposed  to  the  action  of  caloric  in  a,closi 
vessel,  it  furnishes  a  very  great  quantity  of  sulphureous  acidl^ 
gas,  which  is  colourless,  and  has  the  same  smell  as  the  fliui 
acid.  It ' 

606.  When  brought  in  contact  with  proto-muriate  of  tinJrp 
dissolved  in  water,  the  fluid  sulphureous  acid  is  decomposedj|wf 
it  yields  its  oxygen  to  the  salt,  which  it  transforms  info  a 
deuto-muriate,  and  the  sulphur  is  precipitated  (vide  vol.  ii 

page  249.  B.). 

607.  When  combined  with  potash,  soda,  &c.  it  produce| 
a  sulphite,  which  may  be  obtained  in  a  solid  form,  by  evapo 
tion.    The  concentrated  sulphuric  acid  being  poured  upo 
this  salt,  when  reduced  to  powder,  decomposes  it  with  efFe 
vescence ;  and  disengages  from  it  sulphureous  acid  gas,  whic 
is  easy 'to  be  distinguished  by  its  peculiar  odour. 


•  Traits  de  Chimie  El^racntaire,  torn.  i.  page  556,  first  edition,  181S.  I'^^^lo 

'S 
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OF  THE  PHOSPHOROUS  ACID. 

608.  This  acid  is  always  fluid  and  colourless ;  it  has  a  slight 
aaell  of  phosphorus,  and  strongly  reddens  the  tincture  of 
uumesol. 

1 609.  When  exposed  to  the  action  of  caloric  in  a  phial,  it 
Hames  at  the  end  of  a  few  minutes'  boiling,  especially  when 
is  concentrated,  and  passes  into  the  state  of  phosphoric 
ifld.  This  extraordinary  phenomenon  depends  on  the  water 
ontained  in  the  phosphorous  acid  being  partly  decomposed ; 
t  oxygen  combines  with  a  part  of  the  phosphorous  acid,  which 
cconverts  into  phosphoric  acid  ;  whilst  the  hydrogen  dissolves 
llittle  of  the  phosphorus,  and  becomes  disengaged  in  the 
rm  of  phosphoric  hydrogen  gas,  which  is  capable  of  taking 
nme  in  the  air. 

53 10.  The  fluid  phosphorous  acid  precipitates  the  nitrate 
s  silver  of  a  white  colour :  this  precipitate  shortly  after  pas- 
'  to  a  clear  yellowish  red ;  after  which  it  grows  deeper  and 
jiper,  at  such  a  rate  that  a  few  minutes  are  sufficient  to 
der  it  almost  black. 

♦ 

OF  THE  OXALIC  ACID. 

ill.  The  oxalic  is  a  vegetable  acid,  which  is  seen  under 
form  of  small  white  crystals,  pointed,  and  lamellated ;  it 
•ogsessed  of  an  acid  taste,  extremely  pungent :  sometimes 
fjss  obtained  in  quadrilateral  prisms,  or  in  square  cakes: 
^"ir.rongly  reddens  the  infusion  of  tournesol. 
^^"^^  ilS.  When  exposed  in  a  phial  to  the  action  of  caloric,  it 
endered  volatile,  in  the  form  of  small  crystals,  which 
ere  to  the  superior  part,  and  there  is  scarcely  any  residue 
charcoal. 

[lis.  It  dissolves  very  easily  in  water ;  its  solution  precipi- 
ij  lime-water,  aud  all  the  calcareous  salts,  not  excepting 
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the  sulphate :  the  precipitate,  consisting  of  oxalate  of  lime, 
dissolves  readily  in  the  nitric  acid,  whilst  at  the  same  time  a 
great  excess  of  the  oxalic  acid  will  not  dissolve  it. 

6 14.  The  oxalic  acid  is  capable  of  combining  with  the 
solutions  of  potash,  soda,  and  ammonia,  and  forming  at  one- 
time neutral  oxalates  soluble  in  water,  at  another  super-oxa* 
lates  (acidulous  oxalates )  which  are  less  soluble ;  so  that  if  one 
of  these  alkalies  be  taken,  and  the  quantity  of  oxalic  acid  neces- 
sary for  convei  ting  it  into  a  neutral  oxalate  be  poured  upon  it, 
the  fluid  will  preserve  its  transparency ;  but  if,  in  this  state, 
more  oxalic  acid  be  added,  instantly  a  number  of  small  crys- 
tals will  subside,  formed  of  the  acidulous,  oxalate  of  potash. 
It  is  unnecessary  to  observe  that  these  crystals  will  be  re-dis- 
solved if  the  excess  of  acid  be  saturated  with  a  fresh  quantit 
of  alkali. 

OF  THE  TARTARIC  ACID. 

615.  The  tartaric  acid  crystallizes  in  fine  needles,  or  i 
irregular  hexaedral  prisms,  or  square  plates  rather  rhomboidal> 
with  oblique  edges :  its  taste  is  extremely  acid  and  pungent 
it  reddens  strongly  the  infusion  of  tournesol. 

616.  When  exposed  to  the  action  of  caloric  in  a  smal 
phial,  far  from  becoming  volatile  like  the  oxalic  acid,  it  b 
comes  decomposed  after  the  manner  of  vegetable  substances 
it  grows  black,  smokes,  and  swells  up,  exhales  a  sharp  vapo 
very  pungent;  it  burns  with  a  blue  flame,  and  leaves  behind^ 
great  quantity  of  spongy  charcoal. 

617.  It  dissolves  very  readily  in  water;  its  solution  preci 
pitates  lime-water,  but  does  not  at  all  disturb  the  solution 
the  sulphate  of  lime :  the  precipitate,  consisting  of  tartrate 
lime,  dissolves  readily  in  nitric  acid,  and  in  au  excess 
tartaric  acid,  a  character  which  prevents  its  being  confounde 
with  the  oxalic  acid. 

618.  Combined  with  potash,  soda,  or  ammonia,  it  acts  i 
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same  manner  as  the  last  mentioned  acid,  and  forms  neutral 
itrates  which  are  sokible,  or  super-tartrates  (acidulous  tar- 
\ttes )  less  soluble,  according  to  the  quantity  of  acid  employed 
.614.) 

ARTICLE  XI. 

SPECIES  XL— CAUSTIC  OR  CARBONATED 

ALKALIES. 

Var.  1.    Caustic  or  Carbonated  Potash. 

2.  Caustic  or  Carbonated  Soda. 

3.  Caustic  or  Carbonated  Ammonia. 


OF  POTASH. 


|ll9.  Alcoholized  potash,  (poiasse  d  V alcohol)  deprived  of 
:arbonic  acid  (deut-oxyde  of  potassium)  is  solid,  of  a 
e«  colour;  its  taste  is  acrid,  and  excessively  caustic;  it  turns 
Is  syrup  of  violets  green,  with  great  energy ;  and  restores 
)lue  colour  to  the  infusion  of  tournesoi,  when  reddened 
;ids. 

).  Exposed  to  the  action  of  caloric,  it  fuses  at  a  little 
m  a  red  heat. 

151.  When  brought  in  contact  with  the  air,  at  the  ordinary 
•erature,  it  instantly  attracts  the  moisture  and  the  carbonic 

and  falls  into  deliquium. 
1^2.  Potash  dissolves  readily  in  distilled  water ;  the  solution 
the  syrup  of  violets  green,  and  is  not  disturbed  by  the 
[lion  of  carbonic  acid  gas,  nor  by  water  saturated  with  this 
|aa  character  of  the  utmost  importance,  which  sei"ves  to 
aguish  this  alkali  from  barytes,  strontian,  and  lime. 
\.  The  solution  of  potash  poured  into  the  deuto-muriat©' 
Jtina,  gives  rise  to  a  canary-yellow  precipitate,  consisting 
le  deut-oxyde  of  platina,  potash^  and  muriatic  acid* 

2  c 
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This  precipitate  is  a  little  soluble  in  water,  from  which  Wf 
ought  to  conclude  that  it  cannot  be  obtained  without  emplayi 
ing  a  solution  not  much  diluted. 

624.  Potash  forms  with  the  sulphuric,  nitric,  &c.  acids  j 
sulphates,  nitrates,  &c.  which  are  soluble.  When  a  concen- 
trated solution  of  sulphate  of  potash,  is  added  to  the  acid  si 
phate  of  simple  alumine  dissolved  in  a  small  quantity 
water,  the  two  solutions  very  soon  begin  to  act  upon  e 
other,  especially  if  agitated,  and  deposit  a  number  of  sm^ 
white  crystals,  composed  of  sulphuric  acid,  potash,  and  alu 
mine  (alum).  Soda,  which  has  the  greatest  analogy  to  potash 
will  not  produce  this  phenomenon. 

625.  When  pure  potash  is  poured  into  the  nitrate  of  silv 
there  is  formed  a  blackish  brown  precipitate  of  oxyde 
silver,  wholly  soluble  in  pure  nitric  acid. 

6'26.  Sugared  water,  and  a  strong  infusion  of  tea,  exp 
rience  no  change  from  this  alkali  in  solution. 

6'i7.  Red  wine  passes  into  a  very  deep  green  on  the  ad 
tion  of  a  few  drops  of  the  solution  of  potash  ;  the  fluid  pr 
serves  its  transparency. 

628.  The  solutions  of  albumine  and  gelatine  are  not  at 
disturbed  by  this  alkali ;  the  same  thing  happens  with  milk  a 
bile. 

629.  Fluid  blood  is  not  coagulated  by  potash :  this  alk" 
on  the  contrary,  prevents  the  spontaneous  coagulation  of  t 
fluid. 

OF  THE  LAPIS  INFERNJLIS. 

636.  The  lapis  infernalis  differs  ouly  from  pure  pot 
m  that  it  contains  sulphate  and  muriate  of  potash,  silex 
little  oxyde  of  iron,  &c. :  therefore  when  it  is  dissolved 
water,  and  treated  by  a  solui'on  of  the  nitrate  of  silver,  bes 
the  precipitate  of  oxyde  of  silver,  soluble  in  the  pure  n' 
acid,  there  is  obtained  a  muriate  of  silver,  which  is  curdl 


i  insoluble  in  this  re-agent.  The  soluble  salts  of  barytes 
BQOustrate  also  the  presence  of  the  sulphate  of  potash,  by 
wducing  a  white  precipitate  of  sulphatfe  of  barytes,  insoluble 
>water  and  in  the  pure  nitric  acid.  In  other  respects  the 
iis  inf emails  possesses  all  the  properties  of  the  pure  potash 
gained  in  §.  f)ig  et.  seq. 

IB-CARBONATE  OF  POTASH  (^SALT  OF  TAR- 
TAR). 

$3).  The  sub-carbonate  of  potash  of  commerce;  always 
btains  sulphate  and  muriate  of  potash,  silex,  and  a  small 
antity  of  oxyde  of  iron,  and  of  manganese ;  it  does  not  crystal- 
!,;^  and  is  commonly  found  in  the  form  of  white  masses 
>htly  inclining  to  yellow,  possessed  of  an  acrid  caustic  taste, 
i  action  upon  the  syrup  of  violets,  upon  water,  and  the 
ttto-muriate  of  platina,  is  the  same  as  that  of  pure  potash. 
SS2.  The  sulphuric,  nitric,  and  muriatic  acids,  likewise 
ssform  it  into  a  sulphate,  nitrate,  or  muriate,  and  set  at 
irty  the  carbonic  acid  gas,  with  a  greater  or  less  energy. 
!  sulphate  thus  obtained  gives,  with  the  acid  sulphate  of 
nine,  crystals  of  alum.  (§.  624.) 

333.  The  solution  of  sub-carbonate  of  potash,  when  poured 
m  the  soluble  muriates,  or  nitrates  of  barytes,  strontian, 
Uime,  furnishes  white  precipitates,  fprmed  by  the  carbonic 
, ,  combined  with  one  or  other  of  these  alkalies ;  (Ratio- 
,•,  vide  page  23,  note  §.) :  in  like  manner,  by  the  addition 
.  strong  acid,  we  may  decompose  this  carbonated  precipi- 
,  by  disengaging  the  carbonic  acid  gas  with  effervescence. 
J34.  Sugared  water,  wine,  tea,  albumine,  gelatine,  milk, 
tbile,  behave  with  the  solution  of  this  salt  as  with  the  pure 
ish. 


2  c  2 


578 


ACTION  OF   POTASH  UPON  THE  ANIMAt 

ECONOMY. 

635.  The  caustic  effects  of  the  lapis  infer nalis,  wh^ 
applied  to  the  exterior  of  the  body,  are  too  well  known  to^ 
need  any  description  in  this  place ;  we  shall  therefore  confiu« 
ourselves  to  the  results  of  the  introduction  of  potash,  and 
the  sub-carbonate  of  potash  into  the  veins,  and  into  the 
stomach. 

Ejcperiment  1  st.  Five  grains  of  lapis  infer Jialis  dissolved  in 
a  drachm  of  distilled  water,  were  injected  into  the  jugular  vein 
of  a  small  dog,  of  six  months  old :  the  animal  immediately  ex- 
perienced a  slight  trembling  of  the  muscles  of  the  trunk,  and : 
died  at  the  end  of  two  minutes,  without  giving  the  least  sign  of  I 
pain  or  convulsions.    The  body  was  immediately  opened.! 
The  heart  of  a  great  bulk;  the  two  ventricles  weje  full  :; 
great  clots  of  black  blood ;  the  lungs  were  crepitating,  auc 
did  not  appear  to  have  been  injured :  the  muscles  were  palpi 
tating.    The  same  experiment  repeated  upon  a  stronger  doj 
furnish  ed  similar  results. 

Experiment  2nd.  Thirty-two  grains  of  lapis  infernalis  in 
solid  form,  were  swallowed  by  a  middle  sized  dog.  The  animi 
appeared  to  burn  during  the  deglutition  of  this  caustic, 
the  end  of  five  minutes  he  vomited  some  white  matter  mixodl  ^ 
with  yellow  and  green,  after  making  the  most  violent  eflfortm^"' 
This  matter  imparted  a  strong  green  colour  to  the  syrup  ^f^^ 
Violets,  and  produced  a  canary-yellow  precipitate,  of 
deuto-muriate  of  platina  (§.  619  and  623).    The  vomitr 
were  renewed  three  minutes  after;  the  animal  uttered  plainj"^^ 
tive  cries,  and  was  tormented  with  the  most  excruciatii 
pains;  his  mouth  was  full  of  foam,  his  breathing  diffic 
About  a  quarter  of  an  hour  after  the  ingestion  of  the  poiscdl 
he  vomited  three  times,  in  the  space  of  five  minutes,  soin|''''Ce(]l 
bloody  matter  in  small  quantity,  imparting  likewise  a  greei 
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bur  to  the  syrup  of  violets :  he  continued  to  suffer  for  two 
Lirs.    The  next  day  he  was  ma.  state  of  great  dejection. 
1  the  third  day  he  exercised  his  functions  very  languidly: 
was  almost  dying,  and  expired  in  the  night. 
Appearances  on  Dissection.  The  mucous  membrane  of  the 
ophagus  was  for  the  most  part  red ;  and  presented  here  and 
re  black  portions.    The  stomach  was  empty  ;  its  internal 
it  was  extremely  red  throughout  its  whole  extent;  there 
s  in  the  vicinity  of  the  pylorus  a  perforation  about  eight 
;s  in  diameter  ;  it  was  surrounded  by  an  elevated  edge, 
ich  was  livid,  hard,  and  formed  by  a  matter  like  blubber, 
I  a  small  quantity  of  black  coagulated  blood.  The  mucous 
mbrane  of  the  duodenum  and  jejunum,  likewise  exhibited  a 
V  strong  red  colour.    The  lungs  were  sound. 
Experiment  3rd.  A  young  dog  of  the  middle  size,  was 
ie  to  swallow  two  drachms  of  the  sub-carbonate  of  potash 
:ommerce ;  immediately  afterwards  the  animal  experienced 
rible  pain ;  he  rolled  upon  the  ground  in  a  state  of  the 
itest  agitation.    At  the  end  of  five  minutes,  he  vomited, 
great  effort,  some  white  matter,  rather  thick,  which 
led  the  syrup  of  violets  green,  and  produced  effervescence 
I  the  sulphuric  acid  (§.  631  and  632).    He  constantly 
ned  plaintively,    and  breathed   with  difficulty.  These 
fptoms  went  on  increasing  till  the  moment  of  death,  which 
£  place  twenty-five  minutes  after  the  ingestion  of  the 

CD. 

'ppearances  on  Dissection.    The  mucous  membrane  of 
sstomach  was  of  a  very  deep  red  colour  through  its  whole 
nt;  many  of  the  vessels  running  over  it  were  injected; 
e  was  no  sensible  alteration  in  the  intestines,  nor  in  the 

Tiese  experiments  prove,  that  pure  potash  injected  into 
veins,  produces  death  by  coagulating  the  blood;  when 
uced  into  the  stomach,  it  inflames  this  viscus,  corrodes, 
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and  perforates  it,  so  that  the  animal  dies  of  a  true  gastritis 
which  sometimes  terminates  in  gangrene.* 

SYMPTOMS  OF  POISONING  BY  THE  CAUSTIC 

POTASH. 

Plenck  reports  that  a  patient  of  a  strong  constitution! 
swallowed  an  ounce  of  salt  of  tartar  (sub-carbonate  of  potash)! 
he  \yas  shortly?  afterwards  seized  with  a  violent  vomiting,  whic 
continued  for  forty-eight  hours,  and  with  an  inflammation 
the  stomach,  which  however  he  did  not  sink  under. 

636.  A  styptic,  urinous,  and  caustic  taste ;  a  severe  heat 
in  the  throat ;  retchings,  vomitings,  sometimes  of  bloodj 
matter,  alkaline,  turning  the  syrup  of  violets  green,  and  mos 
commonly  effervescing  with  the  acids  ;  alvine  evacuatioi 
copious,  a  most  severe  pain  in  the  epigastrium,  excruciatii 
gripes,  injury  of  the  intellectual  faculties,  &c.  these  are  it 
alarming  symptoms  produced  by  the  alkali  of  which  we  have 
just  been  giving  the  history.  If  the  potash  has  been  swallowc 
in  a  tolerably  strong  dose,  death  soon  supervenes, 


LESIONS  OF  TEXTURE  PRODUCED  BY 

POTASH. 

637.  I  am  disposed  to  believe,  from  a  great  number 
facts,  that  this  alkali  is,  of  all  the  corrosive  poisons, 
which  the  most  frequently  perforates  the  stomach ;  it  produt 

*  We  have  asserted  (j.  629)  that  the  blood  was  not  coagulated  by  poti 
what  then  can  have  caused  the  coagulation  of  this  fluid,  when  it  is  injecl 
into  Uie  veins  ?    We  are  altogether  ignorant  of  it.    We  shall  only  re 
how,  under  certain  circumstances,  the  phenomena  observed  in  ai 
fluids  eoilected  after  death,  are  different  to  those  which  take  place  in 
isame  fluids  while  still  alive,  and  consequently,  how  much  the  piiysi' 
ought  to  be  upon  his  guard  against  the  ill-timed  applications  of  chemisi 
to  physiology. 
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o  inflammation  of  the  different  coats  of  this  viscus,  and  of 
intestines. 

I 

pPLICATION  OF  ALL  THAT  HAS  BEEN  SAID, 
pro  THE  DIFFERENT  CASES  OF  POISONING 
BBY  POTASH. 

p538.  It  is  impossible  to  confound  pure  potash  with  any 
Mer  substance,  if  we  pay  attention  to  the  chemical  characters 
|i  have  laid  down  §.  619  to  629. 

lUf  this  alkali  be  found  mixed  with  the  fluid  or  solid  contents 
Ittlie  stomach,  whether  found  after  death,  or  expelled  by 
limiting,  its  presence  may  without  difficulty,  be  demonstrated 
I  following  the  proceedings  we  are  about  to  describe.  \  Jst. 
Ri'ter  having  filtered  the  liquid  portion,  it  should  be  tried  by 
li  syrup  of  violets,  which  will  be  turned  green  if  the  fluid 
DQtain  potash.  2nd.  We  must  be  assured  that  it  does  not 
khale  a  smell  of  ammonia.  3rd.  It  should  be  precipitated  by 
1;  deuto-muriate  of  platina,  which  will  produce  in  it  a 
Inary-yellow  sediment.  4th.  It  should  be  mixed  with  fluid 
llrbonic  acid,  which  will  produce  no  disturbance  in  it ;  whilst 
Iwfrould  precipitate  lime,  barytes,  and  strontian,  if  either  of 
pse  alkalies  should  be  found  in  the  fluid.  5th.  Lastly,  it 
pjuld  be  evaporated,  in  order  to  obtain  the  solid  potash.  (§. 
If  9.)  If  we  reflect  ever  so  little  on  the  property  which  potash 
l&ssesses,  of  forming,  with  almost  all  animal  substances, 
Iduble  compounds  or  mixtures,  it  will  be  seen,  how  very 
Irely  it  must  happen  that  this  alkali  is  not  discovered  by  the 
Ifethods  we  have  just  described. 

lirREATMENT  OF  POISONING  BY  POTASH. 

r639.  Does  there  exist  any  antidote  to  potash  ? — From  the 
Ipperiments  which  I  have  tried  upon  animals,  it  appears  that 
poegar  diluted  with  water,  is  the  medicine  which  can  be  ad- 
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ministered  with  the  greatest  success.  All  the  animals  to  whom 
caustic  potash  was  administered,  and  who  were  immediately 
after  plied  with  vinegal-  and  water,  suffered  less  than  those 
■who  took  water  alone.    If,  after  having  introduced  into  the 
stomach  of  a  dog  a  certain  quantity  of  solution  of  caustic, 
potash,  he  be  made  to  swallow  at  the  same  moment  a  strong 
dose  of  concentrated  vinegar,  and  the  oesophagus  be  tied  to 
prevent  vomiting,  the  animal  will  make  slight  eflforts  to  vomit, 
and  exhibit  but  very  few  symptoms  of  poisoning.  After  death, 
which  takes  place  at  the  end  of  four  or  five  days,  the  texture 
is  found  uninjured,  neither  corroded  or  perforated,  unless  the 
quantity  of  vinegar  given,  should  prove  too  weak  to  saturate 
all  the  alkaline  particles. 

The  following  fact  serves  to  support  what  we  here  advance 
M.  Barruel,  chemical  preparator  to  the  medical  school  ol 
Paris,  had  the  misfortune  some  years  ago,  to  introduce  in 
his  mouth  a  solution  of  pure  potash  in  alcohol,  which  he  w; 
pouring  off  by  means  of  a  small  funnel ;  immediately  after,  hi 
experienced  a  very  violent  heat  and  pain  in  the  different  poini 
of  the  nmcous  membrane  which  lines  the  mouth ;  he  hai 
recourse  to  vinegar,  which  quickly  saturated  ail  the  fr 
alkali :  by  this  means  the  symptoms,  far  from  acquiring  a  fres 
degree  of  intensity,  diminished  sensibly,  so  that  the  corrosiv*. 
only  produced  a  slight  inflammation  of  the  mucous  membranaj 

640.  The  physician  called  in  to  the  assistance  of  perso 
poisoned  by  caustic  or  carbonated  potash,  should  then  ha 
recourse  to  vinegar  in  large  quantities,  as  this  medicine 
possessed  of  the  two-fold  properties  of  neutralizing  the  fn 
alkali,  and  promoting  vomiting.    After  the  first  moments 
the  accident,  the  patients  should  be  instantly  plied  with  co 
or  warm  water,  or  with  any  other  mucilaginous  and  emolliei 
drink.    As  soon  as  the  first  symptoms   are  relieved,  sue 
means  should  be  employed,  as  are  calculated  to  prevent  (  ^ 
arrest  inflammation  of  the  organs  contained  in  the  abdome 
and  in  the  superior  parts  of  the  digestive  canal. 
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OF  SODA. 

641.  The  physical  and  chemical  properties  of  this  alkali^, 
jear  thei  greatest  resemblance  to  those  of  potash ;  for  which 
eason  we  shall  limit  its  chemical  history  to  a  few  characters^ 
)assing  over  those  which  are  common  to  both  these  cor- 
osives. 

1st.  Neither  soda,  nor  the  sub-carbonate  of  soda,  cause 
he  least  disturbance  in  the  solution  of  deuto-muriate  of 
tlatina,  which  depends  upon  the  solubility  of  the  triple  salt 
ormed  by  the  muriatic  acid,  soda,  and  the  deut-oxyde  of  pla- 
na. (§.  623.) 

2nd.  Soda,  and  carbonate  of  soda,  combine  with  the  sul- 
huric  acid,  and  form  a  sulphate,  with  which  crystals  of  alum 
annot  be  obtained,  on  the  addition  of  the  acid  sulphate  of 
lumine.  (^.  624.) 

642.  The  mode  of  action  of  soda,  upon  the  animal  econo- 
ly,  the  symptoms,  and  lesions  of  texture  it  produces,  exactly 

Iemble  those  we  have  described  under  the  article  potash. 
e  same  may  be  said  of  the  mode  of  treatment  necessary  to 
DOse  to  the  symptoms  occasioned  by  this  alkali. 
1   LIQUID  AMMONIA  (JLCALI  VOLATIL 
FLUOR). 
643.  The  liquid  ammonia  deprived  of  its  carbonic  acid,  is 
ourless ;  its  taste  is  extremely  caustic ;  its  smell  strong,  and 
Dgent ;  it  turns  the  syrup  of  violets  green,  and  restores  the 
le  colour  to  the  infusion  of  tournesol,  that  has  been  reddened 
acids. 
644.  Exposed  to  the  action  of  caloric,  it  disengages  a 
7  great  quantity  of  ammoniacal  gas,  which  is  colourless,  ex- 
mely  caustic,  of  a  pungent  smell  which  is  intolerable, 
d  is  exceedingly  soluble  in  water :  the  same  phenomenon 
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takes  place  at  the  ordinary  temperature  ;  although  in  a  manner 
much  less  sensible. 

645.  The  carbonic  acid  gas,  and  water  saturated  with  thii 
gas,  do  not  at  all  disturb  the  fluid  ammonia. 

646.  The  deuto-muriate  of  platina,  is  precipitated  of  a 
canary  yellow  by  this  alkali :  the  precipitate  consists  of  muria- 
tic acid,  ammonia,  and  the  deut-oxyde  of  platina;  it  is  a 
little  soluble  in  water. 

647.  The  sulphuric  acid  saturates  it,  and  forms  sulphate  of 
ammonia,  which  is  capable  of  furnishing  crystals  of  alum,  on 
the  addition  of  a  concentrated  solution  of  acid  sulphate  of 
alumine.  (§.  624.) 

648.  Ammonia  produces  no  turbidness  in  the  solution  of 
nitrate  of  silver.  (§.  427.) 

649.  When  an  excess  of  this  alkali  is  poured  into  a  watery 
solution  of  sulphate  of  magnesia,  a  white  precipitate  of  mag- 
nesia is  obtained ;  the  liquor  which  is  composed  of  an  ammo- 
niaco-magnesian  sulphate,  after  being  filtered,  precipitates  a 
fresh  quantity  of  magnesia  on  the  addition  of  potash.  This 
character  suffices  to  distinguish  with  the  utmost  exactness, 
ammonia  from  potash  and  soda,  which  separate  the  whole  of 
the  magnesia,  if  mixed  in  sufficient  quantity  with  the  sulphate 
of  this  base. 

650.  Ammonia  does  not  disturb  sugared  water ;  it  changes 
the  colour  of  red  wine,  and  causes  it  to  pass  into  green,  more 
or  less  deep. 

65 1 .  Albumine,  gelatine,  milk,  and  bile,  experience  no  sen- 
sible change  from  this  alkali. 

652.  Fluid  blood  is  not  coagulated  by  the  liquid  am- 
monia. 

OF  THE  SUB-CARBONATE  OF  AMMONIA. 

653.  The  sub-carbonate  of  ammonia  is  solid  and  white,  its 
smell  is  ammoniacal,  its  taste  caustic   and   pungent;  i( 
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irns  the  syrup  of  violets  green.  When  exposed  to  the  air, 
volatilizes  hy  degrees.  It  is  very  easily  soluble  in  cold  water, 
d  when  this  solution  is  boiled  it  evaporates,  so  volatile 
it. 

654.  The  sulphuric  acid  dissolves  it  with  efiv  rvescence,  and 
pets  at  liberty  carbonic  acid  gas :  the  sulphate  of  ammonia 
iH^tained,  furnishes  crystals  of  alum  when  mixed  with  the  acid 
dulphate  of  alumine. 

655.  The  sub-carbonate  of  ammonia  precipitates  of  a 
fivhite  colour,  the  soluble  muriates  and  nitrates  of  lime,  bary- 
ees,  and  strontian,  which  it  converts  into  insoluble  carbonates. 
Pure  ammonia  produces  no  precipitates  with  these  salts. 

656.  Sugared  water,  wine,  albumine,  gelatine,  milk,  and  bile, 
|cct  with  the  solution  of  this  salt  as  with  the  pure  ammonia. 

kcTION  OF  AMMONIA  UPON  THE  ANIMAL 

ECONOMY. 

657.  The  fluid  ammonia  exerts  a  very  strong  action,  when 
nnjected  into  the  veins,  or  introduced  into  the  stomach :  it 
pmost  always  occasions  death ;  at  one  time  by  acting  on  the 
nervous  system,  and  particularly  the  vertebral  Column ;  at 
another  time  by  producing  inflammation  more  or  less  con- 
iiiderable  of  the  diff'erent  parts  of  the  digestive  canal,  the  irri- 
Btiou  of  which  produces  lesion  of  the  brain  by  sympathy. 

Experiment  \st.  Sixty  grains  of  fluid  ammonia  tolerably 
concentrated,  were  injected  into  the  jugular  vein  of  a  strong 
bog,  although  of  small  size.  The  animal  instantly  experienced 
L.  stiffness  in  its  four  limbs,  resembling  tetanus':  he  had  an  invo- 
nintary  excretion  of  urine,  and  his  muscles,  more  particularly 
phose  of  the  lips  and  extremities,  were  agitated  by  convulsive 
nnovements.  He  continued  to  live  in  this  state  till  the  tenth 
■minute  after  the  injection.  The  body  was  immediately  opened  : 
Ihe  contractile  power  of  the  muscles  was  already  extinct,  the 
[wngs  were  crepitating,  of  a  livid  hue,  and  contained  a  smaU 
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quantity  of  blood :  there  were  found  in  the  left  auricle  of  the 
^heart,  a  few  gelatinous  clots,  formed  by  some  blood  of  a 
deep  red  colour:  the  left  ventricle  contained -a  tolerable 
quantity  of  the  same  fluid  not  coagulated,  and  blackish. 

Experiment  2nd.  The  oesophagus  of  a  small  dog  was 
detached  and  perforated ;  ihirty-six  grains  of  concentrated 
fluid  ammonia  were  then  introduced  into  the  stomach,  by 
means  of  an  elastic  gum  tube,  and  the  cesophagus  was  tied 
below  the  opening,  to  prevent  vomiting.  The  animal  at  lirst 
appeared  to  be  burnt ;  at  the  expiration  of  five  minutes,  he 
became  so  insensible  that  he  was  thought  to  be  dead ;  a  few 
moments  after,  he  was  placed  on  his  feet,  and  walked :  he 
made  excessively  deep  inspirations ;  he  had  no  inclination  to 
vomit,  neither  were  his  limbs  paralyzed,  or  agitated  with  any 
convulsive  movements ;  a  slight  trembling  however  was  ob- 
served in  his  posterior  extremities.  Five  hours  after  the  intro- 
duction of  the  poison,  he  still  preserved  the  power  of  walking, 
and  continued  to  tremble.  The  next  morning  at  seven  o'clock 
(twenty  hours  after  the  poisoning)  he  was  lying  on  the  side  in 
a  state  of  insensibility,  and  dying.  Three  hours  afterwards  he 
expired. 

Dissection.  The  cesophagus  discovered  no  injury:  the' 
mucous  membrane  of  the  stomach  was  of  a  red  colour,  not 
very  deep,  throughout  a  part  of  its  extent ;  in  other  parts  it 
was  white ;  there  was  neither  ulceration,  or  any  perforation  of 
the  coats  of  this  viscus ;  the  intestines  and  the  lungs  were  in 
their  natural  state. 

Experiment  3d.    A  dog  of  the  middle  size  was  made  to|| 
swallow  at  nine  o'clock,  two  drachms  and  a  half  of  sub-car-ijr 
bonate  of  ammonia  reduced  to  a  fine  powder,  two  minuteal 
afterwards  the  animal  vomited  a  small  quantity  of  yellowisHrj 
matter,  which  was  soft,  and  mixed  with  red  blood.    At  si^| 
minutes  after  nine  he  was  agitated  with  some  convulsive  move 
ments  :  in  a  short  time  the  convulsions  became  general  an< 
horrible ;  the  muscles  of  the  face  and  those  of  the  trunk  an 
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1  emities  contracted  with  such  violence  that  the  animal  was 
I  a  state  of  great  agitation,  and  made  frightful  contortions. 
.t  the  end  of  two  or  three  minutes  he  became  stiiF,  and 
retched  out  his  limbs:  his  body  became  curved,  with  the 
ead  forcibly  bent  backwards,  which  discovered  the  state  of 
tanus  with  which  he  was  affected.  He  died  at  twelve  mi- 
utes  after  nine. 

Dissection.  This  was  performed  immediately  after  death, 
'he  heart  no  longer  contracted ;  the  left  ventricle  contained  a 
reat  deal  of  fluid  blood,  of  rather  a  dark  red  colour,  the  lungs 
ere  crepitating  in  many  places :  but  some  portions  of  them 
ere  found  to  contain  very  little  air,  and  emitted  no  sound  on 
eing  cut.  The  mucous  membrane  of  the  stomach  was  of  a 
3ep  red  colour,  evidently  inflamed  on  that  half  next  the 
,  irdia ;  the  other  portion  was  white,  and  in  its  natural  state. 

The  same  experiment  repeated  with  a  similar  dose  of  the 
hb-carbonate  dissolved  in  three  drachms  of  water,  furnished 
esults  analogous  to  the  foregoing.  When  this  salt  remains  in 
ae  air  free  for  a  few  days,  it  loses,  in  part,  its  poisonous  qua- 
kies,  ■  which  ought  to  be  attributed  to  the  evaporation  of  the 
mimonia  which  it  contains  in  excess. 

lYMPTOMS  AND  LESIONS  OF  TEXTURE  PRO- 
DUCED BY  FLUID  AMMONIA. 

I  658.  Martinet,  Huxham,  Haller,  &c.  report  cases  wherein 
te  fluid  ammonia  produced  death  in  the  space  of  a  few 
^  hinutes,  after  burning  the  lips,  the  tongue,  palate,  &c.,  and 
^'  roducing  hsemorrhages  of  the  intestines  and  the  nose,  and 
«ctic  fever, 

*  \  If  to  these  symptoms  we  join  those  we  have  mentioned  in 
^  ee  preceding  experiments      (557),  a  general  idea  may  be 

rrmed  of  the  symptoms  produced  by  this  energetic  poison. 
^  'The  lesions  of  texture  produced  by  ammonia,  are  exactly 
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similar  to  those  observed  after  taking  other  corrosive  sub- 
stances. 

APPLTCATTONOF  ALLTHATHAS  BEEN  SAID 
1  O  THE  DiFFERENr  CASES  OF  POISONING 
BY  AMxMONlA. 

659-  If  the  ammonia  be  pure,  it  will  be  sufficient  to  dis- 
tin^uK>-h  it  by  paying  attention  to  its  odour,  and  to  the  action 
it  exerts  upon  the  syrup  of  violets,  the  carbonic  acid,  and  ca- 
loric. 

If  it  be  combined  with  any  fluid,  its  presence  may  be  easily 
ascertained  by  distilling  the  mixture  in  a  retort,  to  which  is 
adapted  a  recipient,  containing  a  small  quantity  of  water :  the 
free  ammonia  will  quickly  become  volatile,  and  will  saturate 
the  fluid  contained  in  the  balloon :  it  is  even  of  importance  to 
paste  on  the  interior  of  the  receiver,  a  few  pieces  of  paper  of 
tournesol,  reddened  by  an  acid,  in  order  that  the  smallest  pos- 
sible quantity  of  ammoniacal  gas  may  be  discovered  by  the  re- 
storation of  the  blue  colour  of  the  paper. 

TREATMENT  OF  POISONING  BY  THE  FLUID 

AMMONIA. 

660.  Vinegar  and  water  ought  to  possess  here  the  same  ad- 
vantages as  those  we  have  spoken  of,  in  giving  the  history  of 
potash ;  there  is  no  doubt  but  that  it  is  a  medicine  useful  for 
neutralizing  the  ammonia,  which  may  be  found  free  in  the 
digestive  canal.  Unfortunately,  this  alkali  exerts  its  action  on' 
the  nervous  system  with  extreme  celerity,  and  the  necessity  of 
acting  without  the  least  delay  cannot  be  too  strongly  enforced, 
in  order  to  oppose  the  developement  of  the  nervous  symptoms,; 
and  of  those  which  characterize  the  inflammations  of  the  abdo-| 
minal  organs. 
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ARTICLE  XII. 
I5PECIES  XII.— CAUSTIC  ALKALINE  EARTHS. 

Var.  1.  Barytes. 
2.  Lime. 

OF  BARYTES. 

661.  It  is  extremely  useful  to  fix  the  attention  of  men  of 
ccience  on  Barytes  and  its  compounds.    Being  endowed  with 

e  most  energetic  poisonous  properties,  some -of  the  pre- 
ations  of  this  kind  produce  death  in  a  very  short  space  of 
e,  amidst  the  most  excruciating  pains  and  violent  convul- 
idons  ;  it  is  then  of  the  utmost  importance  that  those  physicians 
ho  employ  them  in  certain  scrophulous  and  lymphatic  affec- 
ons,  &c.  should  understand  perfectly  their  effects,  and  the 
means  of  preventing  the  serious  symptoms  to  which  they  give 
Fjse. 

662.  Barytes  (deut-oxyde  of  Barium)  is  a  solid  alkali  of  a 
eenish  gray  colour ;  its  taste  is  acrid  and  caustic  ;  it  turns  the 

yrup  of  violets  green,  and  reddens  turmeric. 
66s.  Barytes,  when  perfectly  calcined  and  sohd,  on  being 
rought  in  contact  with  a  few  drops  of  water,  absorbs  them  ; 
sengaging  at  the  same  time  a  quantity  of  caloric,  it  increases 
nIss  bulk,  is  divided,  and  reduced  into  a  white  powder.  These 
itlihenomena  depend  upon  the  affinity  which  exists  between  the 
)Owvo  bodies,  and  on  the  evaporization  of  a  portion  of  the  water 
oil  I  the  midst  of  the  barytes  itself.  When  this  alkali  has  been 
!^mms  divided,  it  may  be  dissolved  in  distilled  water,  the  tempe- 
is»lkture  of  which  has  been  a  little  raised. 
lo|  664.  This  solution,  which  is  limpid,  transparent,  and  colour- 
8s,  turns  the  syrup  of  violets  green,  reddens  the  paper  of 
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turmeric,  and  restores  the  blue  colour  of  the  infusion  of  tour- 
nesol,  which  has  been  reddened  by  an  acid. 

665.  Carbonic  acid  gas,  acido -carbonic  water,  and  the  al- 
kaline sub-carbonates,  produce  in  it  instantly  a  white  precipi- 
tate,  composed  of  barytes  and  carbonic  acid.  ^jM 

666.  The  sulphuric  acid,  and  all  the  soluble  sulphates, 
precipitate  from  it  a  sulphate  of  barytes,  white,  and  insoluble 
in  water,  or  in  the  nitric  acid.  This  precipitation  takes  place 
even  when  the  solutions  are  extremely  diluted. 

667.  Solid  barytes  dissolves  in  the  muriatic  acid,  and  fur- 
nishes a  salt  which  crystallizes  in  square  plates,  or  in  four- 
sided  prisms,  very  broad,  but  not  very  thick.  (§.  675.) 

'    668.  Wine  is  slightly  disturbed  by  the  water  of  barytes-. 

669.  Sugared  water  experiences  no  change  from  this  solu- 
tion, at  least  if  it  do  not  contain  any  sulphates,  or  other  salts, 
which  this  alkali  will  precipitate. 

670.  A  strong  infusion  of  tea  is  not  precipitated  by  the  1 
water  of  barytes,  aiid  the  mixture  preserves  the  property  of  ( 
turning  the  syrup  of  violets  green,  even  when  it  contains  but  a 
small  quantity  of  alkali. 

671.  Albumine,  gelatine,  and  milk,  experience  no  sensible  i 
alteration  from  the  solution  of  barytes. 

672.  Human  bile  is  immediately  precipitated  of  a  greenish 
yellow  colour. 

OF  THE  CARBONATE  OF  BARYTES. 

673.  The  carbonate  of  barytes  differs  from  caustic  barytes.  f^f 
1st,  by  its  insolubility  in  water ;  2nd,  by  the  effervescence  it 
produces  when  dissolving  in  the  nitric  or  muriatic  acids. 

674.  The  carbonate  of  barytes,  when  calcined  in  a  crucible  m 
with  charcoal,  gives  out  carbonic  oxyde  gas,  and  barytes  Ip, 
soluble  in  water.  m 
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OF  THE  MURIATE  OF  BARYTES. 

.)75.  This  salt  crystallizes  in  square  plates,  or  four-sided 
isms,  very  broad,  and  of  little  thickness ;  it  has  an  acrid  and 
ly  pungent  taste ;  it  reddens  the  tincture  of  tournesol,  and 
)es  not  change  the  colour  of  the  syrup  of  violets. 

676.  Twice  and  a  half  its  weight  of  distilled  water,  is  suf- 
:ient  to  dissolve  it  at  the  ordinary  temperature. 

Q77.  The  solution,  which  is  limpid,  colourless,  and  trans- 
irent,  experiences  no  change  from  the  addition  of  ammonia, 
e  affinity  of  which,  for  the  muriatic  acid,  is  weaker  than  that 

lich  combines  this  acid  with  barytes. 

678.  The  sub-carbonates  of  potash,  soda,  and  ammonia, 
compose  the  muriate  of  barytes,  by  virtue  of  the  law  of 
)uble  decompositions,  explained  page  23,  Note  §  ;  there 
11  be  formed  a  white  sediment  of  carbonate  of  barytes, 
aich  may  be  washed,  dried  on  a  filter,  and  calcined  with 
arcoal,  in  order  to  extract  from  it  the  pure  Barytes.  (§.  674.) 

679.  The  sulphuric  acid,  and  the  soluble  sulphates,  act  with 
is  salt  as  with  the  water  of  barytes ;  they  precipitate  from  it 
sulphate  of  barytes  insoluble  in  water,  or  in  the  nitric  acid. 

>  680.  The  nitrate  of  silver  brought  in  contact  with  the  mu- 
te of  barytes  furnishes  instantly  a  copious  precipitate  of  the 
riate  of  silver,  while  at  the  same  time  the  fluid  will  contain 
ate  of  barytes.   (See  page  23,  Note  §.) 
(681.  The  hydro-sulphurets  of  potash,  soda,  and  ammonia, 
epared  with  distilled  water,  do  not  at  all  disturb  the  solution 
muriate  of  barytes.    If  these  re-agents  contain  a  small 
aantity  of  potash,  of  soda,  or  some  metallic  salts,  they  pro- 
tice,  at  the  end  of  a  certain  time,  a  precipitate  more  or  less 
fpious.    It  is  by  so  much  the  more  important  to  pay  at- 
ition  to  this  character,  since  all  the  other  metallic  poisons 
aich  we  have  hitherto  considered,  yield  an  abundant  precipi- 
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tate ;  either  black,  yellow,  or  red,  on  the  addition  of  one  or 
other  of  the  hydro-sulphurets  mentioned. 

682.  The  muriate  of  barytes  dissolved  in  water,  and  poured 
into  Burgundy  wine,  slightly  disturbs  it,  which  depends  upon 
the  decomposition  of  the  soluble  sulphates  which  the  wine 
contains.  The  precipitate  consists  of  the  sulphate  of  barytes, 
and  its  quantity  is  in  proportion  to  the  quantity  of  sulphates  con- 
tained in  the  wine. 

683.  Sugared  water  and  a  strong  infusion  of  tea,  undergo 
no  alteration  from  the  muriate  of  barytes. 

684.  Albumine,  gelatine,  and  milk,  are  not  precipitated  by 
this  salt.  If  a  mixture  be  made  of  a  small  quantity  of  mu- 
riate of  barytes,  and  a  great  quantity  of  milk,  and  this  be 
brought  in  contact  with  sulphate  of  potash,  a  copious  precipi- 
tate will  instantly  be  obtained  of  sulphate  of  barytes,  which 
proves  that  the  greatest  part  of  the  muriate  was  only  mixed 
with  the  milk. 

685.  Human  bile  is  precipitated  of  a  greenish  yellow  by  the 
solution  of  this  salt. 

ACTION  OF  THE  DIFFERENT  COMPOUNDS 
OF  BARYTES  UPON  THE  ANIMAL  ECO- 
NOMY. 

686.  Muriate  of  Barytes.  Amongst  the  mineral  poisons, 
there  are  very  few  which  exert  so  powerful  an  action  as  the 
muriate  of  barytes ;  whether  injected  into  the  veins,  intro- 
duced into  the  stomach,  or  externally  applied,  it  produces 
death  in  a  space  of  time  exceedingly  short. 

Experiment  1st.  I  injected  into  the  jugular  vein  of  a  robust" 
dog,  five  grains  of  muriate  of  barytes,  dissolved  in  a  drachm  of 
distilled  water ;  the  animal  instantly  experienced  a  great  degree 
of  agitation :  he  beat  himself  violently,  rolling  upon  the 
ground;  and  was  attacked  with  convulsive  movements  in  the 
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ilimbs.  At  the  end  6f .  three  minutes  he  became  calm,  his 
ibreathing  was  not  in  the  least  impeded;  he  only  shewed  a 
[<feneral  convulsive  trembling.  In  this  state  he  died  six  minutes 
lifter  the  injection — the  dissection  was  immediately  performed. 
[The  flesh  was  palpitating  ;  the  ventricles  of  the  heart  were 
swelled  by  a  great  quantity  of  large  gelatinous  clots,  formed  of 
(blood  of  rather  a  deep  red  colour  ;  a  few  of  these  clots  were 
LIso  found  in  the  two  auricles ;  neither  the  arterial  or  venous 
blood  of  the  lower  extremities  were  coagulated.  The  lungs 
mrere  of  a  beautiful  rose  colour ;  they  were  crepitating,  and 
qontained  a  great  deal  of  air:  their  texture,  in  some  few 
points,  presented  a  greater  degree  of  density  than  in  their 
aatural  state — the  stomach  was  sound. 

Experiment  2nd.  At  twelve  minutes  after  noon,  the  oeso- 
bhagus  of  a  strong,  but  small  dog,  was  detached  and  perforated  : 
me  drachm  thirty  six  grains,  of  muriate  of  barytes,  dissolved  in 
ax  drachms  of  distilled  water,  were  introduced  into  his  sto-- 
iaach,  and  the  oesophagus  tied  below  the  opening  to  prevent 
)omiting ;  at  the  expiration  of  ten  minutes,  the  animal  made 
oolent  efforts  to  vomit,  and  passed  two  liquid  stools.  At 
rrty  minutes  after  twelve,  he  began  to  be  agitated  with  con- 
klsive  movements :  he  lay  down  upon  his  belly,  and  expe- 
Ruced  such  violent  succussions,  that  he  was  lifted  up  and 
rrown  over  in  spite  of  himself,  making  brisk  leaps,  like  a  frog 
Ibmitted  to  the  action  of  a  strong  galvanic  pile.  These  phe- 
Bmena  ceased  for  a  few  seconds,  in  order  to  return  again  with 
Igreater  degree  of  violence.  Five  minutes  after,  the  con- 
blsive  movements  were  very  strong  in  the  muscles  of  the  face  : 
»was  not  possible  for  the  animal  to  keep  himself  on  his  feet ; 

:  fell  as  soon  as  he  was  lifted  up.  At  fifty-five  minutes  after 
e'elve,  the  pulsation  of  the  heart  was  greatly  accelerated, 
ihe  convulsive  movements  were  confined  to  the  right  fore  leg. 
te  died  at  one  o'clock. 

IHe  was  instantly  opened.  The  heart  at  the  first  moments 
as  beating  strongly,  but  the  pulsations  were  sensibly  diminish- 
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ing,  so  that  in  the  space  of  three  minutes  they  were  extremely 
rare  and  feeble.  The  left  ventricle  contained  black  fluid 
blood.  The  lungs  were  of  their  natural  colour ;  their  sub- 
stance, which  was  preternaturally  dense,  contained  scarcely 
any  air,  and  was  not  crepitating.*  The  mucous  membrane 
of  the  stomach  was  of  a  livid  red  colour  almost  throughout 
its  whole  extent :  it  could  be  easily  removed  by  rubbing  it 
lightly  with  a  knife.  The  muscular  coat  exhibited  two  broad 
patches,  each  the  size  of  a  crown  piece,  of  a  cherry  red  colour. 
The  stomach  contained  a  certain  quantity  of  food. 

Experiment  3d.  M.  Brodie  gave  to  a  large  cat,  an  ounce 
and  a  half  of  a  concentrated  solution  of  muriate  of  barytes  ; 
at  the  end  of  a  few  minutes  the  animal  vomited,  experienced 
vertigoes,  became  insensible,  and  lay  down ;  its  pupils  were 
dilated :  it  was  motionless,  and  had  convulsions  from  time  to 
time.  At  the  expiration  of  sixty-five  minutes  it  appeared  to 
be  dead :  but  on  applying  the  hand  between  its  ribs,  it  was 
perceived  that  the  heart  still  beat  a  hundred  strokes  in  a 
minute.  A  tube  was  introduced  into  the  trachea,  and  the 
lungs  were  inflated  about  thirty-six  times  in  a  minute,  The 
pulse,  however,  ceased  to  beat,  and  in  seven  minutes  more,  the 
circulation  was  entirely  suspended.-f- 

Experiment  4th.  At  one  o'clock  in  the  day,  a  wound 
made  in  the  back  of  a  small  dog,  was  sprinkled  over  with 
forty-eight  grains  of  solid  barytes,  and  twenty-four  grams  more 
of  the  same  salt  dissolved  in  a  drachm  of  distilled  water,  were 

*  It  frequently  happens,  when  animals  that  have  been  poisoned,  die  in 
terrible  convulsions ;  that  the  lungs  contain  scarcely  any  air,  and  that  thai 
substance  becomes  hardened.  It  may  indeed  be  easily  conceived,  that " 
thi^  state  of  convulsion,  respiration  would  be  effected  with  great  difficulty, 
and  that  asphyxia  ought  to  ensue.  It  is  particularly  necessary  to  pay  a 
tention  to  this  circumstance  before  we  conclude  that  the  morbid  conditio 
of  the  lungs  really  depends  upon  the  direct  action  of  the  poisonous  su* 
stance. 

t  Philosophical  Transactions,  1812  ;  Further  Experiments,  &c.  ficc.  b 
M.  Brodic. 
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ed ;  the  flaps  of  the  wound  were  united  by  three  sutures, 
it  the  expiration  of  two  minutes,  the  animal  began  to  run 
tbout  the  room ;  he  endeavoured  to  make  his  escape,  his 
notions  were  very  nimble,  and  he  could  not  remain  at  rest  a 
moment:  this  state  of  things  continued  for  ten  minutes.  A 
quarter  of  an  hour  after  the  operation  he  had  a  stool,  and 
twice  vomited  a  small  quantity  of  bilious  matter.    At  the  end 
of  six  minutes  more  he  made  some  fruitless  efforts  to  vomit. 
At  twenty-five  minutes  after  one  he  experienced  some  very 
:;trong  convulsive  shocks ;  he  was  lying  down  on  the  belly,  and 
:witched  sometimes  the  fore,  sometimes  the  hind  legs ;  the 
iiuscles  of  the  back  of  the  head,  those  of  the  face,  and  of  the 
runk,  participated  in  the  general  state  of  convulsion.  The 
animal  made  horrible  contortions,  and  was  not  able  to  stand 
m  his  legs ;  he  was  insensible — his  breathing  was  not  im- 
)eded  :  he  had  a  great  deal  of  foam  at  the  mouth,  and 
Altered  no  plaintive  cry.    This  state  of  things  continued  till 
our  o'clock  ;  from  that  time  he  became  as  it  were  motionless, 
md  expired  twenty-five  minutes  after.    The  body  was  imme- 
iiately  opened.    The  blood  contained  in  the  left  ventricle  of 
he  heart  was  fluid,  and  of  a  red  colour,  tolerably  bright.  The 
)ulsation8  of  the  heart  were  strong  and  frequent ;  the  lungs 
\  vere  of  a  beautiful  rose  colour,  and  crepitating  ;  their  texture 
appeared  a  little  more  dense  than  in  a  natural  state.  The 
ucous  membrane  of  the  stomach  and  intestines  presented  no 
lilteration. 

Experiment  5th.  M.  Brodie  sprinkled  with  ten  grains  of 
uriate  of  Barytes,  finely  powdered,  and  moistened  with  two 
rirops  of  water,  two  wounds  made  on  the  side  and  on  the  thigh 
lif  a  rabbit.  At  the  expiration  of  four  minutes  the  animal 
tegan  to  experience  the  action  of  the  poison ;  it  had  vertigoes : 
tie  posterior  extremities  became  paralysed,  and  it  fell,  by  a 
jttle  at  a  time,  into  a  state  of  general  insensibility ;  the  pupils 
ere  dilated — the  animal  lay  down  motionless.  It  was  agi- 
ated  from  time  to  time  by  convulsive  movements ;  the  pulse 
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beat  a  hundred  and  fifty  times  in  a  minute  ;  the  pulsations  were 
feeble,  and  accompanied  with  bome  intermissions.  Twenty 
minutes  after  the  application  of  the  poison,  the  animal  appear- 
ed to  be  dead ;  but  on  opening  the  chest,  the  heart  was  seen 
still  to  beat,  and  its  movements  did  not  cease  till  about  three 
minutes  after  death.* 

We  may  conclude  from  all  these  facts.  1st,  That  the  mu- 
riate of  barytes,  when  injected  into  the  veins,  produces  death 
by  acting  upon  the  nervous  system,  and  coagulating  the  blood ; 
2nd,  That  when  applied  externally,  or  introduced  into  the  sto- 
mach, it  exerts  its  action  likewise  upon  that  system,  after  hav- 
ing been  absorbed  and  carried  into  the  current  of  the  circula- 
tion ;  it  produces  also  in  these  circumstances,  inflammation  of 
the  texture  with  which  it  comes  in  contact.  Mr.  Brodie  is 
of  opinion  from  the"  two  experiments  he  instituted,  that  the 
muriate  of  barytes  occasions  death  by  acting  upon  the  brain 
and  the  heart. 

OF  BARYTES  AND  CARBONATE  OF  BARYTES. 

Experiment  1st.  At  five  minutes  after  one  o'clock,  a  small 
dog  was  made  to  sw'allow  thirty-three  grains  of  caustic  barytes, 
reduced  to  a  fine  powder.  At  the  end  of  ten  minutes  the  ani- 
mal was  lying  down  upon  his  belly,  and  appeared  to  suffer 
considerably ;  at  three  quarters  after  one,  he  vomited,  with 
much  effort,  a  small  quantity  of  mucous  matter,  of  a  greenish 
colour,  mixed  with  blood  ;  he  had  the  hiccup,  and  uttered  cries 
excessively  plaintive.  At  two  o'clock,  he  was  in  such  a  staty 
of  insensibility,  that  he  might  have  been  taken  for  dead ;  h  ^ 
might  be  pinched  without  giving  the  least  sign  of  pain ;  his 
limbs,  when  lifted  up  and  abandoned  to  their  own  weighty, 
fell  like  an  inert  mass  of  matter ;  the  pupils  were  dilated.  At 
twenty-five  minutes  after  two,  he  vomited  a  small  quantity  o 

*  Philosophical  Transactions,  Vol,  cit. 
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ireemsh  yellow  matter,  after  making  violent  efforts  :•  his 
nreathing  was  exceedingly  deep ;  he  still  continued  to  moan, 
[e  died  at  four  o'clock,  after  having  experienced  some  slight 
lonvulsive  movements  in  the  posterior  extremitieis. 
•Dissection.  The  mucous  membrane  of  the  stomach  vvasof  a 
eep  red  colour  throughout  its  whole  extent :  it  exhibited  in 
alat  portion  next  the  pylorus,  two  black  spots,  formed  by  venous 
Qood  extravasated  upon  the  muscular  membrane.  Tiie  duo- 
inum,  and  the  other  intestines,  were  in  their  natural  state. 
)he  lungs  were  of  a  deep  red  colour,  towards  the  posterior 
ijbes  their  substance  was  crepitating. 

\Experiment  2d.  The  oesophagus  of  a  dog  of  the  middle 
ee,  was  detached  and  perforated ;  a  drachm  of  barytes  per- 
ttly  pulverized  and  enclosed  in  a  small  paper  cone,  was  then 
produced  into  the  stomach.  The  animal  died  at  the  expira- 
BD  of  an  hour,  after  having  suffered  excruciating  pains,  con- 
isive  movements,  and  the  general  insensibility  described  in 
(J  preceding  experiment. 

IDissection.  The  stomadi  contained  the  paper  cone,  in 
kich  there  was  still  a  great  deal  of  barytes ;  the  mucous 
iumbrane  was  of  a  black  red  colour  throughout  its  whole 
eent:  the  intestines  and  kings  presented  no  sensible  injury. 
lEocperiment  3d.  At  eleven  o'olock,  a  small  dog  was  made 
s'swallow  a  drachm  of  powdered  carbonate  of  barytes;  at 
f  f-past  one,  the  animal /vomited  a  small  quantity  of  liquid 
^tter,  in  which  a  portion  of  the  powder  swallowed  could  be 
itily  perceived.  He  began  to  moan,  fell  into  a  state  of  great 
e«ction,  and  died  at  five  o'clock.  The  mucous  membrane 
Ahe  stomach  presented  the  same  alteration  as  described  in 
t  two  preceding  experiments. 

Barytes  then,  whether  pure  or  carbonated,  when  introduced 
)  the  stomach,  produce  death,  by  acting  upon  the  nervous 
eem ;  it  corrodes  at  the  same  time  the  viscus  with  which  it 
nes  in  contact. 
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SYMPTOMS  OF  POISONING  BY  BARYTES. 

687.  We  are  not  acquainted  with  any  detailed  case  of  poisoning 
by  the  compounds  of  barytes  ;  for  which  reason  we  are  obliged 
to  refer,  for  the  history  of  the  symptoms  and  lesions  of  texture 
produced  by  this  alkali,  to  what  we  have  laid  down  in  tbg 
preceding  paragraphs. 

APPLICATION  OF  ALL  THAT  HAS  BEEN  SAID, 
TO  THE  DIFFERENT  CASES  OF  POISONING 
BY  BARYTES,  AND  ITS  COMPOUNDS. 

688.  Muriate  of  Barytes.  A  salt  which  does  not  redden 
the  tincture  of  tournesol,  which  does  not  turn  the  syrup  of 
violets  green,  which  is  not  precipitated  by  the  hydro-sul- 
phurets  nor  by  ammonia,  but  which  on  the  contrary  is  precipi- 
tated by  the  sub-carbonate  of  ammonia,  soda,  or  potash  ; 
which  is  not  soluble  in  concentrated  alcohol ;  which  furnishes, 
with  the  sulphate  of  potash  or  the  sulphuric  acid,  a  white 
precipitate  insoluble  in  water,  and  in  the  nitric  acid,  and 
which  gives,  with  the  nitrate  of  silver  a  curdled  precipitate 
of  muriate  of  silver,  likewise  insoluble  in  the  nitric  acid,  can 
be  no  other  than  the  muriate  of  barytes.  The  practitioner  will 
easily  recognise  this  salt,  when  it  is  without  mixture,  by  sub- 
mitting it  to  the  tests  we  have  just  mentioned. 

689.  If  the  muriate  of  barytes  has  been  mixed  with  fluids 
capable  oiF  hindering  the  menstrua  from  acting  upon  it,  as 
they  would  have  done  if  it  had  been  alone,  it  will  be  necessary 
to  treat  the  suspected  fluids  with  the  sub-carbonate  of  ammo- 
nia dissolved  in  water ;  in  a  short  time  a  precipitate  of  car- 
bonate of  barytes  will  be  obtained,  which  must  be  dried  on  a 
filter,  in  order  to  be  calcined  with  charcoal;  by  this  mean^ 
the  caustic  barytes  will  be  obtained,  the  properties  of  whicbi 
are  extremely  remarkable  and  easy  to  determine  (§.  663).  We? 
must  proceed  in  the  same  manner  when  we  seek  for  the  salt 
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fluids  vomited,  or  in  those  which  may  be  contained  in  the 
nach  after  the  death  of  the  patient, 

'  )90.  Lastly,  when  all  the  attempts  made  on  the  fluid  matter 
ve  been  insuflicient  to  discover  this  poisonous  substance,  it 
k.il  be  necessary  to  calcine  in  a  crucible,  all  the  solid  parts, 
leviously  dried  and  mixed  with  charcoal,  finely  powdered.  If 
dthe  end  of  two  hours  of  a  strong  heat,  sulphate  of  barytes 
(Obtained,  which  is  easy  to  recognise  by  the  characters  we 
we  described  (§.  520),  we  may  be  assured  that  the  poison  has 
sen  produced  by  a  soluble  preparation  of  this  kind,  which 
probably  been  rendered  insoluble  by  its  union  with  some 
iphates.*  If,  instead  of  a  sulphuret  of  barytes,  the  calcined 
loduct  should  contain  caustic  barytes,  (§.  f)63)  there  would 
(Strong  grounds  for  believing  that  the  muriate  has  been  con- 
Irted  into  a  carbonate  by  its  mixture  with  some  sub-carbo- 
<es  combined  with  the  food. 

i691«  barytes.  What  we  have  just  advanced,  will  render  it 
ledless  to  enter  into  the  details  of  the  experiments  which  the 
actitioner  ought  to  institute  in  order  to  discover  this  alkali, 
{  chemical  properties  of  which  we  have  explained  in  the 
fi^nning  of  this  article. 

REATMENT  OF  POISONING  BY  BARYTES 

AND  ITS  COMPOUNDS. 
1692.  Does  there  exist  any  antidote  to  barytes,  and  the 
iiriate  of  barytes  ? 

-  This  case  may  happen,  Ist,  when  a  person  recently  poisoned  by  the 
iriate  of  barytes,  has  been  made  to  swallow  sulphate  of  potash  or  of 
and  a  part  of  this  salt  has  been  converted  into  the  sulphate  of  barytes 
iblnble  and  excreted  with  the  matter  of  the  vomiting,  or  of  the  stools  ; 
,1,  when  the  food  and  the  drinks  found  in  the  stomach  contain  soluble 
iphates  in  sufficient  quantity ;  3rd,  lastly,  wlien  death  has  not  taken  place 
Wl  after  the  ingestion  of  some  sulphates,  or  of  food  charged  with  these 
id  of  salts,  and  the  solid  contents  of  the  stomach  are  submitted  to  exa- 
■atiun.  This  rase  is  extremely  uncommon,  if  the  patif  nts  are  quickly  plied 

ih  sulphates ;  for  then  the  poison  is  found  to  be  decomposed  altogether, 

i  exerts  but  very  little  action. 
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Reflecting  on  the  force  with  which  barytes  and  the  salts  of 
barytes,  lay  hold  on  the  sulphuric  acid^  in  order  to  form  inso- 
luble sulphate  of  barytes,  I  have  thought  that  the  sulphates 
would  be  (of  the  salts  the  most  easy  to  procure)  those  which 
would  oppose  with  the  most  energy  the  murderous  action  of 
poisons  of  this  kind.  I  shall  give  the  results  of  my  experi- 
ments. 

1st.  A  small  dog  was  made  to  swallow  four  drachms  of 
the  sulphate  of  barytes  reduced  to  a  fine  powder,  at  the  end 
of  three  hours  the  animal  vomited  a  small  quantity  of  whitish 
matter  ;  the  next  day  he  was  perfectly  recovered  :  six  drachms 
of  the  same  sort  were  given  to  another  small  dog:  he  did  not 
appear  at  all  incommoded,  and  made  no  effort  to  vomit. 

2nd.  At  11  o'clock,  the  oesophagus  of  a  little  dog  was  de- 
tached and  perforated ;  two  drachms  of  muriate  of  barytes  dis- 
solved in  an  ounce  of  distilled  water,  were  introduced  into  the 
stomach  ;  six  minutes  afterward  an  ounce  and  two  drachms  of 
sulphate  of  soda  (Glauber  salts)  dissolved  in  four  ounces  of 
water,  were  likewise  introduced  into  that  viscus  ;  the  oeso- 
phagus was  then  tied  below  the  opening  to  prevent  vomiting: 
at  forty  minutes  after  eleven,  he  had  a  very  copious  liquid  stool 
the  matter  of  which  was  white,  milky,  and  turbid,  as  if  it  ha 
contained  a  small  quantity  of  sulphate  of  barytes,  in  suspension. 
At  twelve  o'clock  he  had  a  second  stool  of  the  same  nature, 
in  which  small  white  earthy  lumps  could  be  distinguished 
which  on  analysis  yielded  sulphate  of  barytes :  at  ten  o'cio 
he  again  evacuated  a  fresh  quantity  of  this  whitish,  grumo 
liquid,  and  made  fresh  efforts  to  vomit ;  at  six  in  the  evenin 
he  had  no  convulsive  movements,  or  paralysis  of  the  limbs 
he  was  walking  about,  and  endeavoured  to  make  his  escape 
next  morning  at  six  o'clock  he  exhibited  no  remarkabl 
symptom :  he  appeared  fatigued  and  dejected.    He  died  a 
ten  o'clock  in  the  evening,  thirty-five  hours  after  the  ingestio 
of  the  poisonous  substance. 

Dissection.  The  lungs  was  sound,  the  mucous  membran 
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the  stomach  and  intestines  were  almost  in  their  natural 
j  te ;  there  was  observed  only  in  the  portion  next  the  py- 
Jitis,  a  small  dark  spot  of  the  size  of  a  pea,  which  appeared 
I  be  inflamed.    Let  the  results  of  this  experiment  be  corn- 
red  with  those  which  we  have  spoken  of,     G86,  experiment 
II — The  animal  who  was  the  subject  of  it,  had  taken  only 
Id  drachm  thirty-six  grains  of  this  salt;  he  lived  only  forty- 
ibt  minutes ;  he  was  agitated  by  horrible  convulsive  move- 
onts,  and  after  death,  the  mucous  membrane  of  his  stomach 
iS  found  inflamed  throughout  its  whole  extent.    It  appears 
Rn  certain,  that  the  soluble  sulphates  are  antidotes  to  the 
nriate  of  barytes,  provided  they  are  administered  before  this 
:  has  been  absorbed  in  sufficient  quantity  to  act  in  a  fatal 
imner  upon  the  nervous  system. 

ii593.  The  physician  called  in  to  the  assistance  of  the  unfortu- 
ee  persons  who  have  swallowed  the  compounds  of  this  kind, 
^ht  then  to  have  immediate  recourse  to  copious  solutions  of 
sulphate  of  soda,  or  sulphate  of  magnesia  (Glauber,  or 
5<som  salts),  or  even  to  the  water  of  pits,  which  is  often 
und  to  contain  a  sufficient  quantity  of  sulphate  of  lime.  If  the 
rniting  does  not  take  place  in  a  short  space  of  time,  it  should 
tencouraged  by  tickling  the  uvula  with  a  feather,  by  irri- 
fing  the  throat,  and  even  by  the  administration  of  an  emetic. 

these  means  the  poison  will  be  expelled  very  frequently, 
('ore  it  has  been  absorbed  in  a  quantity  sufficient  to  produce 
tith.    The  after-treatment  of  this  poisoning  will  vary  accord- 
to  the  degree  of  violence,  and  the  nature  of  the  symptoms 
wvhich  the  patient  shall  be  subjected. 

OF  QUICK  LIME. 

J594.  Lime  (oxyde  of  calcium)  is  solid,  of  a  grayish  white 
cour,  and  caustic  taste  ;  it  turns  the  syrup  of  violets  green, 
hh  some  energy,  and  reddens  the  colour  of  turmeric.  Its 
ecific  gravity  is  as  2,  3. 
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695.  When  it  has  been  perfectly  calcined,  it  produces  with 
water  the  same  phenomenon  as  the  barytes  (§.  663),  and  fur- 
nishes  a  limpid  solution. 

696.  Lime-water  turns  the  syrup  of  violets  green,  reddens 
turmeric,  and  restores  the  blue  colour  to  the  infusion  of  tour- 
nesol  which  has  been  reddened  by  an  acid. 

697.  Carbonic  acid  gas,  acido-carbonic  water,  and  the  so- 
luble alkaline  sub-carbonates,  produce  in  it  immediately  a 
copious  white  precipitate,  composed  of  lime  and  carbonic 
acid.  This  carbonate  of  lime  is  easily  dissolved  by  an  excess 
of  carbonic  acid ;  all  the  acids  decompose  it,  producing  an  ef- 
fervescence more  or  Jess  violent,  in  consequence  of  the  car- 
bonic acid  which  enters  into  its  composition. 

698.  The  sulphuric  acid  does  not  precipitate  lime-water, 
while  the  smallest  quantity  of  an  exceedingly  diluted  solution 
of  barytes,  becomes  instantly  turbid  on  the  addition  of  that 
acid.  This  phenomenon  may  be  easily  comprehended,  by 
reflecting  that  the  sulphate  of  lime  only  requires  about  300 
parts  of  water  to  dissolve  it,  whilst  the  sulphate  of  barytes  k 
insoluble  in  several  thousand  times  its  bulk  of  this  fluid.  I 

699.  The  oxalic  acid,  and  the  oxalate  of  ammonia  precipiM 
tate  lime-water  of  a  white  colour,  and  the  oxalate  thus  form^ 
does  not  dissolve  in  an  excess  of  oxalic  acid. 

700.  Burgundy  wine  brought  in  contact  with  lime-wat 
changes  its  colour,  passes  to  a  clear  yellow,  and  yields  a  fl 
precipitate  of  a  brown  colour,  bordering  a  little  on  violet. 

701.  When  a  small  quantity  of  lime-water  is  added  to 
strong  infusion  of  tea,  a  deposition  is  perceived  of  a  green* 
colour,  rather  deep.  If  the  quantity  of  lime-water  be  i 
creased,  a  precipitate  not  very  abundant  takes  place,  of  a 
ochre  colour.  ' 

702.  Albumine,  gelatine,  and  milk,  produce  no  change 
lime-water.  This  alkali,  when  mixed  with  these  bodi 
possesses  the  property  of  turning  the  syrup  of  violets  green. 

70;3.  Human  bile  is  slightly  disturbed  by  lime-water,  9 
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own  precipitate  is  observed  to  be  deposited  in  the  space 
.  few  hours. 

mON  OF  QUICK  LIME  UPON  THE  ANIMAL 

ECONOMY. 

Iflxperiment.  A  small  dog  was  made  to  swallow  a  drachm 
1  half  of  quick  lime  reduced  to  powder.    At  the  end  of  ten 
DUtes,  the  animal  vomited  a  tolerable  quantity  of  alimentary 
tier ;  his  mouth  was  filled  with  foam,  and  he  appeared  to 
ler  a  little  pain.    The  next  day  (2nd  day)  he  appeared  to 
recovered,  and  ate  with  an  appetite.    The  two  following 
ii  (3d  and  4th)  he  continued  in  good  health.    On  the  5th 
he  was  made  to  swallow  three  more  drachms  of  quick 
;  powdered.  .  He  vomited  two  minutes  after,  and  fell  into 
fcte  of  dejection :  he  made  complaints  from  time  to  time, 
cdied  three  days  afterwards,  without  having  experienced 
cr  vertigoes,  convulsive  movements,  or  paralysis. 
^)issection.    The  mouth,  fauces,  and  oesophagus,  were  a 
!  inflamed :  the  mucous  membrane  of  the  stomach  exhibited, 
QUghout  its  whole  extent,  a  deepish  red  colour  :  it  was  evi- 
kly  inflamed  :  the  coats  beneath  it  did  not  appear  any  way 
a:ted :  the  pylorus,  duodenum,  and  the  other  parts  of  the 
sstive  canal  were  in  their  natural  state.    The  lungs,  which 
S3  of  a  rose  colour,  contained  air,  and  exhibited  no  trace  of 
iddness,  or  thickening. 

Ye  may  conclude  from  this  experiment ;  1st,  That  lime 
wduced  into  the  stomach,  is  not  a  very  energetic  poison : 

M ,  That  it  occasions  death  by  producing  inflammation  of  the 

■lure  with  which  it  comes  in  contact. 

{WYMPTOMS  AND  LESIONS  OF  TEXTURE 
J         PRODUCED  BY  QUICK  LIME. 

'iD04.  Nausea,  vomitings,   epigastralgia,   colics,  frequent 
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stools,  atid  all  the  symptoms  which  characterize,  or  are  com* 
plicated  with,  inflammation  of  the  stomach  and  intestines,  may 
be  the  consequence  of  the  imprudent  taking  this  caustic  alkali. 

705.  When  the  texture  is  examined  after  a  death  occasioned 
by  lime,  nothing  is  observed  but  an  inflammation  more  or  less 
intense  of  those  parts  which  have  been  in  contact  with  it, 
(Vide  preceding  experiment.) 

APPLICATION  OF  ALL  THAT  HAS  BEEN  SAU^ 
TO  THE  DIFFERENT  CASES  OF  POiSONIN 
BY  LIME. 

706.  Lime,  when  free  from  mixture,  is  soluble  in  wat 
its  solution  turns  the  syrup  of  violets  green :  it  produces 
white  precipitate,  with  the  carbonic  and  oxalic  acids;  last! 
it  experiences  no  change  from  the  sulphuric  acid.  Th€ 
characters  are  suflScient  to  decide  upon  its  presence.  6' 
et  seq.) 

707.  When  this  alkali  forms  part  of  the  matter  vomited, 
or  that  found  in  the  stomach  after  death,  the  mixture  must 
calcined,  if  the  tests  are  not  capable  of  detecting  it :  by 
means,  all  the  animal  and  vegetable  parts  capable  of  conce 
ing  it,  will  be  destroyed,  and  this  alkali  will  soon  be  obtaine 
in  a  caustic  state.    The  residuum  must  then  be  treated 
distilled  water,  and  examined  by  all  the  re-agents  we  ha 
spoken  of,  in  giving  its  chemical  history. 

TREATMENT  OF  POISONING  BY  LIME. 

708.  All  the  rules  established  in  §.  639,  where  we  h 
marked  out  the  steps  the  physician  ought  to  follow  in  order 
cure  persons  poisoned  by  caustic  potash  and  soda,  may  be 
plied  here. 
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ARTICLE  Xni. 

V, 

SPECIES  XIII.— PHOSPHORUS. 

fOQ.  Many  respectable  physicians  have  administered  this 
sstance  with  the  intention  of  combating  certain  chronic 
«ases,  adynamic  and  ataxic  fevers,  epilepsy  and  paralysis ; 
ifle  among  them  are  of  opinion  that  this  medicine  is  pos- 
Cjcd  of  properties  which  promise  to  render  it  extremely  use- 
other  practitioners,  who  have  been  witness  to'  the  ill 
OCjfs  it  has  produced  in  certain  nervous  alFections,  have  not 
Dcealed  the  danger  attendant  upon  its  administration,  even 
m  the  greatest  precautions  are  used.  Zealous  for  seeing 
Materia  Medica  founded  upon  sure  principles,  these 
we-worthy  men  have  published  cases  in  which  they  have 

I  phophorus  produce  death  in  a  very  short  time,  and  ac- 
ppanied  with  the  most  excruciating  pains. 

are  of  opinion  that  it  would  be  useful  to  direct  the 
ifition  of  scientific  men  to  a  substance,  the  properties  of 
:kh  re  capable  of  becoming  fatal  to  the  animal  economy. 

^YSICAL  AND  CHEMICAL  PROPERTIES  OF 
PHOSPHORUS. 

■10.  Phosphorus  is  a  solid  body,  semi-transparent,  slight- 
rilliant,  flexible,  and  soft :  it  is  easily  cut  with  a  knife,  and 
hhibits  a  vitreous  fracture,  sometimes  a  little  lamellated :  it 

II  very  sensible  smell  of  garlic,  and  similar  to  that  of  the 
Jiious  acid,  when  thrown  on  burning  charcoal ;  it  appears 
»d  when  pure  ;  it  is  commonly  transparent  and  colourless ; 
wecific  gravity  is  as  1,770. 

I.  U  phosphorus  is  put  in  the  bottom  of  a  phial  con- 
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taining  water,  and  the  temperature  be  raised  to  the  45d  degree 
of  the  centigrade  thermometer,  it  goes  into  fusion,  and  be- 
comes transparent,  like  a  \\hite  oil ;  if  left  to  cool  very  slowly^ 
it  preserves  its  transparency,  and  remains  colourless. 

If  instead  of  heating  it  in  water,  it  be  made  to-  melt  in 
contact  with  the  air,  it  inflames,  disengages  a  great  quantity 
of  caloric  and  of  light,  and  gives  rise  to  the  solid  phosphoric 
acid,  which  appears  under  the  form  of  white  vapours,  very 
thick,  and  to  phosphorated  azotic  gas.  A  red  residuum  is 
also  obtained,  formed,  according  to  the  recent  experiments  of 
M.  Vogel,  of  oxyde  of  phosphorus. 

Rationale.  The  oxygen  gas  acts  upon  the  phosphorus,  aod^. 
from  the  gaseous  state  in  which  it  was,  becomes  solid,  disen^ 
gaging  at  the  same  time  a  great  part  of  the  caloric  it  contains, 
and  acidifies  the  combustible  body ;  at  the  same  time  the  azote 
dissolves  a  small  quantity  of  phosphorus. 

712.  This  combustible  body,  brought  in  contact  with  the 
air  at  the  ordinary  temperature,  is  quickly  surroimded  by 
white  vapour  or  smoke,  remarkable  for  the  greenish  ligh 
which  it  presents  in  the  dark ;  it  grows  yellow,  passes  iram" 
diately  into  red,  and  ends  by  disappearing,  transforming  its 
into  phosphoreous  acid  and  phosphorated  azotic  gas. 

Rationale.  The  azote  of  the  air,  by  reason  of  the  chemi 
action  it  exerts  upon  phosphorus,  separates  its  molecules, 
stroys  its  force  of  cohesion,  and  dissolves  some  of  its  atoi 
then  the  oxygen  slowly  lays  hold  of  the  molecules  of  ph 
phorus  in  a  state  of  extreme  division,  oxydates  them, 
causes  them  to  pass  into  the  state  of  phosphoreous  acid, 
pable  of  becoming  liquid,  and  combining  with  the  water 
the  atmosphere.    It  is  evident  that  there  ought  to  be  in 
slow  combustion  only  a  very  feeble  disengagement  of  cal 
and  light. 

713.  Phosphorus  is  insoluble  in  water,  and  does  not  po 
the  property  of  decomposing  this  fluid  at  the  ordinary  te 
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are  of  the  atmosphere  :  nevertheless,  if  the  water  in  which 
s  preserved  be  aerated,  it  changes  its  nature ;  from  being 
iisparent  it  becomes  opaque,  and  covers  itself  over  with  a 
ite  coat,  which  in  a  short  time  becomes  red,  especially  by 
contact  of  rays  of  light.  The  water  acquires  a  remarkable 
ell  and  acidity,  owing  to  the  phosphoreous  acid  which  is 
nied.  It  is  easily  seen  that  all  these  phenomena  are  the 
ult  of  the  fixation  of  the  oxygen  of  the  air  contained  in 
nmon  water. 

"14.  Nitric  acid  of  commerce,  being  dropped  upon  phos- 
jrus,  converts  it  into  phosphoric  acid,  by  yielding  to  it  a 
tion  of  the  oxygen  it  contains,  and  disengaging  a  great 
ntity  of  heat,  and  of  nitrous  gas,  which  the  oxygen  of  the 
losphere  changes  into  orange-yellow  nitrous  acid  gas. 
U5.  Oils  dissolve  phosphorus,  provided  the  temperature 
elevated  ever  so  little.  The  solution  made  by  oil  of  olives, 
omes  very  turbid  on  cooling,  and  acquires  a  yellowish 
)ur. 

1 6.  Alcohol  and  aether  are  likewise  capable  of  dissolving 
combustible  body. 

17.  Sugared  water,  a  strong  infusion  of  tea,  the  infusion 
ail-nuts  in  alcohol,  albumine,  gelatine,  milk,  bile,  &c.  do 
dissolve  phosphorus  at  the  ordinary  temperature.  This 
ibustible  body,  when  mixed  with  these  substances,  under- 
s  no  other  change  than  what  occurs  to  it  in  aerated  water. 

TION  OF  PHOSPHORUS  UPON  THE  ANl-  . 
MAL  ECONOMY. 

18.  Phosphorus,  dissolved  in  oil  of  olives,  and  injected 
the  veins,  produces  death  in  a  very  short  space  of  time : 
n  introduced  into'  the  stomach,  it  occasions  symptoms, 
ch  are  exceedingly  variable  according  to  the  state  of  divi- 

in  which  they  have  been  administered,  but  which  in  all 
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cases  produce  death.  What  is  the  mode  of  action  of  this  p«i- 
sonous  substance  ? 

Experiment  1st.  M.  Magendie,  in  a  very  excellent  Me- 
moir on  pulmonary  transpiration,  has  made  it  appear,  that 
when  phosphorated  oil  is  injected  into  the  pleura  of  a  dog,  in 
the  course  of  a  few  minutes  the  animal  exhales  at  each  expira- 
tion, a  white  vapour,  tolerably  copious,  in  which  there  exists  a 
very  great  quantity  of  phosphoreous  acid.  The  phenomenon 
is  much  more  perceptible  when  this  preparation  is  injected 
into  the  jugular  vein :  before  the  injection  is  completed,  the 
animal  gives  out  from  the  nostrils  copious  streams  of  phospho- 
reous acid,  and  quickly  expires.* 

Experiment  2nd.  I  injected  a  drachm  of  phosphorated  oil 
into  the  jugular  vein  of  a  very  strong  dog ;  the  animal  in- 
stantly exhaled  by  the  mouth  and  nostrils  copious  vapours  of 
phosphoreous  acid ;  his  respiration  became  panting,  and  ex-f 
tremely  difficult;  and  ip  this  situation  he  died  in  about  twenty 
minutes,  after  having  thrown  up  a  very  considerable  quantity 
of  a  bloody  serosity.  Death  was  not  preceded  by  any  re^ 
markable  nei'vous  symptom.  He  was  opened  immediately 
after ;  the  blood  contained  in  the  left  ventricle  of  the  heart 
was  fluid,  and  as  black  as  that  which  filled  the  right  ventricle,' 
The  lungs  exhibited  several  livid  patches,  of  a  close  texture^ 
and  less  crepitating  than  in  the  natural  state ;  tliroughout  all 
the  rest  of  their  extent  they  were  of  a  rose  colour.  The  sto-j 
mach  presented  no  alteration. 

It  is  incontestable  from  these  experiments,  that  phosphorusJ 
divided  by  oil,  and  introduced  into  the  current  of  the  circula-^ 
tion,  passes  through  the  lungs,  absorbs  the  oxygen  of  tlie  aifH 
and  passes  into  the  state  of  phosphoreous  acid :  probablj 
there  is  formed  likewise  a  small  portion  of  phosphoric  acid» 
The  passage  of  these  acids  through  the  delicate  vessels  of  tUfj 

*  Experience  pour  servir  a  I'Histoire  de  la  Transpiration  PulmonairC/j 
M^moire  lu  a  I'Institut  de  France,  en  1811,  p.- 19, 
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loulmonary  organ,  produces  an  almost  instantaneous  inflamma- 
iiion  of  their  substance  ;  an  inflammation  which,  supposing  the 
Aings  continue  their  action,  soon  gives  way  to  asphyxia  and 
death. 

Experiment  3d.  The  oesophagus  of  a  small  dog  was  de-> 
ached  and  perforated ;  fourteen  small  cylinders  of  phospho- 
uus,  the  weight  of  \\hich  was  a  hundred  and  forty  grains,  were 
ihen  introduced  into  the  stomach,  and  the  ojsophagus  was  tied 
eelow  the  opening  to  prevent  vomiting.  The  animal  had 
aaten  nothing  for  thirty  hours  ;  he  did  not  experience  any  in- 
ilination  to  vomit ;  he  uttered  no  plaintive  cry,  and  fell  by 
degrees  into  a  state  of  dejection  very  considerable ;  he  died 
wenty-one  hours  after  the  operation. 

Dissection.  The  mucous  membrane  of  the  stomach  was 
tirongly  inflamed,  and  covered  with  a  stringy  and  flaky  matter, 
thich  could  be  detached  with  the  greatest  ease :  the  muscu- 
lar coat  was  of  a  bright  red  through  a  part  of  its  extent.  The 
titomach  Contained  a  small  quantity  of  a  thick  greenish  fluid ; 
he  mucous  membrane  lining  the  duodenum,  the  jejunum, 
nnd  the  first  half  of  the  ileon,  w  as  of  a  purple  red  colour,  and 
covered  by  a  very  ihick  fluid,  as  black  as  ink.  No  phospho- 
ins  was  perceived  in  any  of  the  parts  of  the  digestive  canal,  we 
aave  been  speaking  of.  The  lower  half  of  the  ileon  exhibited 
cen  nodes  at  variable  distances  from  each  other ;  these  nodes 
were  formed  by  ten  cylinders  of  phosphorus  of  a  reddish  cor 
JOur,.  the  weight  of  which  was  94  grains,  which  were  covered 
ryiih  moisture,  and  diff*used  a  smoke  tolerably  copious  on 
j^pening  the  intestine  that  contained  them.  The  mucous 
membrane  corresponding  to  the  places  where  they  were  fourid, 
were  much  less  red  than  those  parts  they  had  already  passed 
ihrough.  Three  other  of  these  nodes  M'ere  observed  towards 
ihe  inferior  portion  of  the  colon,  which  were  formed  by  three 
miall  cylinders  of  phosphorus,  weighing  twenty-six  grains,  and 
the  mucous  membrane  of  this  intestine  was  still  less  red  than 
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that  which  Hned  the  extremity  of  the  ileon.  In  the  interior 
of  the  rectum  was  seen  the  fourteenth  cylinder  of  phosphorus, 
enclosed  in  a  small  quantity  of  excrementitious  matter,  and 
weighing  only  seven  grains ;  the  internal  coats  of  this  intestine 
were  in  their  natural  state.  It  appears  then  that  only  a  hun- 
dred and  twenty-seven  grains  of  phosphorus  were  found  after 
the  death  of  the  animal. 

Experiment  4th.  A  dog  of  the  middle  size  was  made  to 
swallow  a  drachm  of  phosphorus  cut  into  eight  small  pieces, 
the  animal  had  eaten  very  heartily  two  hours  before.  At  the 
expiration  of  four  hours  he  had  experienced  nothing  remark- 
able ;  he  had  not  felt  the  least  inclination  to  vomit.  The  next 
day  he  refused  food,  and  was  somewhat  dejected.  He  died 
on  the  third  day  without  having  been  affected  with  any  con- 
vulsive movement. 

Dissection.  The  mucous  membrane  of  the  stomach  was  of 
a  purple  red  throughout  its  whole  extent ;  that  which  lined 
the  duodenum  and  jejunum,  was  likewise  exceedingly  red; 
there  were  no  remarkable  alterations  in  the  other  intestines. 
In  the  colon  and  rectum  the  little  cylinders  of  phosphorus 
were  found,  coloured  red,  and  of  a  less  bulk  than  when 
taken. 

JEixperiment  5th.  At  half  past  eleven  o'clock,  there  were  in- 
troduced into  the  stomach  of  a  small,  but  strong  dog;  twenty- 
four  grains  of  phosphorus,  dissolved  in  three  drachms  of  olive 
oil.  At  the  expiration  of  one  minute  he  exhaled  through  the 
mouth  and  nostrils,  a  copious  vapour,  having  the  smell  of  phos- 
phoreous  acid:  he  uttered  cries  excessively  plaintive,  and  ap- 
peared to  be  suffering  the  most  violent  pains;  he  lay  down 
upon  one  side,  where  he  remained  as  if  immovable,  without 
shewing  the  least  sign  of  convulsion.  Three  quarters  of  an 
hour  after  the  introduction  of  the  poisonous  substance,  he 
vomited  some  yellowish  matter,  smoking,  and  having  a  smell 
of  garlic  :  he  continued  to  moan,  and  died  at  four  o'clock. 
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ix  minutes  before  he  expired,  he  beat  himself  with  all  his 
rength;  all  his  muscles  were  agitated  with  convulsive  move- 
lents,  and  he  made  horrible  contortions. 

Dissection.  The  stomach  was  empty,  and  perforated  with 
iree  holes  in  that  half  corresponding  to  the  cardia:  two  of 
lese  openings  were  as  broad  as  a  shilling  ;  the  other,  which 
as  circular  and  larger,  measured  about  ten  lines  in  diameter, 
'he  mucous  membrane  of  those  parts  of  the  stomach  which 
ad  not  been  perforated,  was  reduced  to  a  stringy  kind  of 
ulp ;  the  muscular  coat  presented  large  ulcerations.  The  lungs 
ere  red,  distended  with  blood,  and  not  at  all  crepitating. 

It  results  from  the  three  last  experiments,  1st,  that  phos- 
n.orus  introduced  into  the  stomach,  occasions  death,  by  pro- 
icing  inflammation,  more  or  less  violent,  in  different  parts  of 
le  digestive  canal,  which,  if  violent,  sympathetically  induces 

lesion  of  the  nervous  system.  2nd.  That  it  gives  rise  to 
•ese  symptoms  by  combining  with  the  oxygen  of  the  air  con- 
ined  in  the  alimentary  canal,  and  that  it  gives  birth  to  phos- 
loreous  acid,  and  probably  to  phosphoric  acid,  in  such 

anner  that  the  corrosion  depends  upon  the  action  of  these 
;i:ids.  3d.  That  whenever  the  phosphorus  is  introduced  in  cy- 
»iders,phosphoreous  acid  is  constantly  formed ;  which  corrodes 
ee.  portions  of  the  membranes  with  which  it  comes  in  con- 
cct,  so,  as  the  phosphorus  proceeds  progressively  from  the 
oomach  to  the  rectum,  it  may  be  understood,  that  the  in- 
Bmmation  ought  to  be  strongest  in  those  places  where  the 
reatest  possible  quantity  of  phosphoreous  acid  is  formed ;  for 
^stance,  those  which  the  combustible  body  has  already  passed 
rrough.  (Exper.  3d). 

4th.  That  the  combustion  is  slower  in  proportion  as  the 
oomach  contains  a  greater  quantity  of  food,  the  combustible 
»dy  finding  itself  in  that  case  enveloped,  and  consequently 
core  sheltered  from  the  contact  of  the  air.   (Exper.  4th.)* 

**  It  even  happens  frequently,  that  the  phosphorus  has  not  yet  acted  upon 
ie  texture  of  the  stomach,  several  hours  after  its  ingestion.   I  gave  to  an 
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5th.  That  death  soon  succeeds  when  the  phosphorus  has  beei 
previously  divided  in  oil :  in  this  case  the  combustion  is  most 
rapid,  and  the  animal  dies  amidst  the  most  horrible  con- 
vulsions. It  is  probable  the  product  of  this  combustion  is 
phosphoric  acid. 

M.  Giulio,  professor  of  medicine  at  Turin,  in  a  physioloi . 
gical  work  on  phosphorus,  has  drawn  the  following  conclu- 
sions :  1st.  That  phosphorus  introduced  into  the  stomach  and 
intestines  of  animals,  undergoes  there  a  combustion,  and  produces 
symptoms  peculiar  to  that  combustion.  2nd.  That  the  burn- 
ing irritation  caused  by  the  disengagement  of  caloric  during 
this  combustion,  as  well  as  the  caustic  impression  of  the  sul- 
phureous vapours,  produces  an  inflammation  in  the  oesophagus 
and  intestines,  proportioned  to  the  quaniity  of  phosphoriri 
swallowed,  dissolved,  and  burnt.  3rd.  That  the  inflammatiod] 
of  these  parts,  which  is  sufficient  to  account  for  the  death  ofl 
the  animal,  is  not  necessary  to  produce  it.    The  ailinaryl 
{cuisante)  impression  produced  upon  the  nerves  of  the  stomach 
and  intestines,  is  sufficient  to  explain  the  murderous  eflfects  bfl 
phosphorus  :  thence  arise  the  tremblings  of  the  body ;  prostra-B/ 
lion  of  strength,  and  the  terrible  convulsions,  which,  in  thescB^ 
experiments  are  constantly  witnessed  in  animals  submitted  t^t 
the  action  of  phosphorus  internally  administered  in  sufficient 
dose.*  4th.  That  the  death  of  frogs,  produced  by  the  simple 
phosphoreous  vapours,  and  by  the  contact  only  of  the  interior 
parts  of  the  mouth  with  phosphorus ;  that  the  speedy  destruc- 
tion of  the  irritability  of  their  muscles,  exhibits  an  incontesta' 
ble  proof,  that  phosphorus,  in  a  certain  state,  is  possessed  of  ' 
a  deleterious  property,  and  destroys  vitality  by  destroying  th^  ^ 

k 

animal  a  very  great  qnanlity  of  food  ;  immediately  after,  I  made  him  take 
two  drachms  of  phosphorus  cut  into  twenty  small  cylinders :  at  the  expire' 
tion  of  eight  hours  he  had  not  experienced  any  inconvenience.  I  openec 
him,  and  found  the  phosphorus  enveloped  in  tlje  food,  the  texture  of  thi 
stomach  did  not  exhibit  the  smallest  trace  of  injury. 

*  We  iiave  shewn  tliat  tiicse  nervous  symptoms  only  appear  when  thi 
phosphorus  hai  undergone  a  great  degree  of  division. 
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jrvous  power.  5th.  That  water,  which  does  not  dissolve 
16  phosphorus,  produces  slight,  serious,  or  fatal  symptoms, 
ccordiag  to  the  quantity  of  particles  of  phosphorus  it  holds  in 
jspension.* 

YMPTOMS  AND  LESIONS  OF  TEXTURE  PRO- 
DUCED BY  PHOSPHORUS. 

719.  The  symptoms  and  lesions  of  texture  to  which  phos- 
iiorus  gives  rise,  vary  according  to  the  state  of  division  in 
hich  it  happens  to  be  when  taken.  1st.  If  it  be  solid,  in 
nail  cylinders,  and  the  stomach  be  filled  with  food,  thie 
mptoms  will  not  take  place  till  some  hours  after  it  has  been 
vallowed,  and  they  will  be  in  every  respect  similar  to  those 
hich  distinguish  inflammation  of  the  stomach  and  intestines. 
2nd.  If  the  phosphorus  has  been  previously  dissolved  in  oil 
aether,  whatever  may  be  the  state  of  the  stomach,  in  a 
lort  time  the  most  cruel  sufferings,  the  most  obstinate  vomit- 
gs,  and  the  most  alarming  symptoms,  will  make  their  ap- 
earance,  and  portend  a  speedy  dissolution.    It  is  evident 
it  the  lesions  of  texture  will  be  more  serious  in  this  last 
•se  than  in  the  former,  (vide,  exper.  3d,  and  5th.) 

PPLICATION  OF  ALL  THAT  HAS  BEEN  SAID, 
TO  THE  DIFFERENT  CASES  OF  POISONING 
BY  PHOSPHORUS. 

720.  It  is  impossible  to  confound  pure  phosphorus  with 
ny  other  body  in  nature.  In  short,  its  smell  of  garlic,  its 
f.her  physical  properties,  that  of  smoaking  in  the  air,  its 
vreat  fusibility,  and  its  combustibility,  are  so  many  characters 

*  These  experiments  were  made  upon  young  cocks  and  frogs.  (Alibert, 
rpuveaux  Elements  de  Tli^rapeutique,  3d,  edit.  torn.  i.  page  174.  ■ 
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which  will  not  allow  of  any  mistake  on  that  score.  (§.  710  et 
seq.)  , 

721.  If  the  poison  is  to  be  sought  lor  after  death ;  the  in- 
testinal canal  ought  to  be  examined,  to  see  if  it  does  not  coiw. 
tain  some  solid  pieces  of  phosphorus  of  a  red  colour,  which 
may  be  known  by  the  proceedings  we  have  just  pointed  out 
In  case  we  should  not  be  able  to  discover  the  least  trace  of 
this  combustible  body,  we  must  collect  together  all  the  fluid 
and  solid  substances  which  line  the  stomach  and  intestines,  in 
order  to  be  assured  whether  they  do  not  contain  phosphoreous 
or  phosphoric  acid,  (pp.  368  and  373)  produced  by  combus-* 
lion  in  the  stomach. 

TREATMENT  OF  POISONING  BY  PHOSPHO- 
RUS. 

722.  When  the  phosphorus  has  been  taken  in  a  solid  state, 
the  most  pressing  indication  is  to  administer  two  or  three  grains 
of  antimoniated  tartrate  of  potash  :  by  this  means  the  phy- 
sician will  easily  succeed  in  throwing  up  the  poison  before  it 
has  had  time  to  act,  or  at  lea^t  before  it  has  produced  any. 
decided  action.  If  it  has  been  taken  in  a  state  of  division,  ^ 
there  is  no  doubt,  but  it  will  be  extremely  advantageous  to 
cause  the  patient  to  take  immediately  copious  draughts  of 
water  containing  magnesia  in  suspension ;  for,  1st,  these  draughts 

fill  the  stomach  with  fluid,  will  drive  away  the  atmosphe- 
ric air,  and  the  phosphorus  will  be  no  longer  able  to  bum 
with  the  same  rapidity ;  2nd,  they  will  favour  vomiting  by  dis-' 
tending  the  stomach,  without  adding  to  the  irritation  which| 
the  poisonous  substance  has  already  produced ;  3rd,  they  will, 
saturate  the  phosphoreous  or  phosphoric  acid  that  may  be  form- 
ed, and  consequently  hinder  them  from  corroding  the  tex- 
ture with  which  they  come  in  contact. 

If,  notwithstanding  all  the  assistance  we  have  advised,  in- 
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lamination  of  the  first  passages  should  declare  itselfj  or  the 
latient  be  attacked  with  alarming  nervous  symptoms,  it  will 
jc  necessary  to  have  recourse,  without  delay,  to  the  most 
>owerful  antiphlogistics  and  antispasmodics. 


ARTICLE  XIV. 

GLASS  AND  ENAMEL,  IN  POWDER. 

723.  Ought  glass,  enamel  in  powder,  and  the  different 
iinds  of  sharp  angular  stones,  to  be  considered  as  substances 
xapable  of  corroding  the  parts  with  which  they  come  in  con- 
aact ;  and  ought  they  to  be  reckoned  amongst  the  poisons  of 
Uiis  class  ?  We  find  in  the  annals  of  medicine,  several  facts 
relative  to  this  important  question  ;  some  of  which  tend  to 
»rove,  that  the  sharp  fragments  of  these  stony  substances  may 
loe  swallowed  with  impunity  ;  others,  on  the  contrary,  establish 
the  most  positive  manner  the  danger  that  exists  from  iu- 
oducing  them  into  any  part  of  the  digestive  canal.  Ca/dani, 
andruzzato,  M.  le  Sauvage,  and  others,  report  experiments 
ade  upon  men  and  animals,  in  which  the  ingestion  of  glass 
as  not  followed  by  any  accident.  M.  Portal,  Fodere,  &c. 
,c.  speak  in  their  works,  of  persons  who  have  experienced  the 
est  serious  symptoms  from  these  bodies  remaining  in  the 
estive  canal.  We  are  of  opinion  that  we  should  give  in 
s  article  the  most  striking  results  obtained  by  these  physi- 
ns ;  we  shall  afterwards  pass  on  to  the  means  proper  for 
cognising  glass  finely  powdered.  It  seems  to  us,  that  if 
lere  were  but  one  well  attested  case  of  vitreous  substances 
aving  produced  any  accident,  we  should  be  warranted  to 
dicate  a  few  moments  to  their  history.  It  is  beside  of  im- 
rtance  to  call  the  attention  of  the  practitioner  to  this  object, 
e  attempts  at  poisoning  by  these  substances  being  sufficiently 
equent. 
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FACTS  WHICH  TEND  TO  PROVE  THE  INNO- 
CENCE  OF  GLASS. 

Experiment  1st.  A  full  grown  cat  of  large  size  was  made 
to  swallow  a  decagramme  (2  drachms  f)  of  glass,  reduced  to 
a  coarse  powder,  and  enclosed  in  a  piece  of  crape ;  the  animal 
did  not  shew  any  signs  of  sutFering  during  the  whole  day. 

The  next  day  the  same  animal  was  made  to  swallow  a 
like  quantity  of  glass  reduced  to  fragments,  the  size  of  half  a 
line.  During  the  three  days  which  followed,  the  animal  en- 
joyed excellent  health :  then  a  similar  quantity  of  glass  was 
administered,  broken  into  fragments,  which  were  about  a  line 
in  length.  The  day  after,  the  cat  was  made  to  swallow  a' 
fresh  dose,  and  was  in  very  good  health  fifteen  hours  after  this 
last  dose.  Up  to  this  time  the  fragments  of  glass  had  been 
easily  recognised  in  the  excrements,  without  having  undergone 
any  alteration.  The  animal  was  opened,  and  the  mucous  sur- 
face of  the  intestinal  canal  was  carefully  examined  throughout 
its  whole  length :  it  was  impossible  to  discover  in  it  the  least 
trace  of  injury.  The  last  doses  of  glass  were  found  in  the 
great  intestine,  confounded  with  the  excrementitious  matter. 
Several  tania,  which  were  fixed  in  the  small  intestine,  had 
not  experienced  any  injury. 

Experiment  2nd.  Three  dogs  were  made  to  swallow  pound- 
ed glass ;  each  one  took  from  about  eighteen  to  twenty  deca- 
grammes in  the  course  of  eight  days:  during  the  last  four, 
one  of  them  was  made  to  take  it  without  food ;  and,  in  order 
to  send  it  naked  into  the  stomach,  the  fragments  were  enve- 
loped in  gray  paper,  wetted,  with  which  boluses  were  made, 
which  were  introduced,  by  the  assistance  of  the  finger,  to  the 
bottom  of  the  animal's  pharynx.  He  only  took  food  once  in 
the  day,  and  always  eight  hours  after  having  swallowed  the 
glass.  He  gave  no  more  signs  of  uneasiness  than  the  others, 
who  had  taken  this  substance  mixed  with  their  food. 
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Eight  days  after,  two  of  these  animals  were  opened :  they 
id  not  exhibit  any  trace  of  injury  throughout  the  whole  length 
>f  the  alimentary  canal.    The  dog  who  had  swallowed  the 
lass  without  food,  made  his  escape  while  the  oUiers  were 
pening;  and  it  could  not  be  certainly  ascertained,  whether 
iiis  substance,  in  passing  alone  through  the  digestive  canal, 
ad  not  produced  some  lesion.    The  experiment  has  been 
epeated  since,  and  glass  was  given  to  two  dogs  during  several 
ays,  in  the  manner  mentioned  above,  and  with  the  same  pre- 
utions,  without  their  having  experienced  any  accident. 
Experiment  3d.  Three  rats  were  submitted  to  the  action 
i  glass;  it  was  five  times  given  to.thenl  in  the  course  of 
3venteen  days ;  they  took  each  time  a  considerable  quantity, 
nd  many  of  the  fragments  were  more  than  half  a  line  long  ; 
very  day  their  excrements  were  full  of  it.    During  this  long 
iterval  they  did  not  shew  the  slightest  symptom  of  une&siness. 
hey  were  opened,  and  their  intestiiral  tube  did  not  discover 
le  least  trace  of  inflammation,  or  of  lesion. 
Experiment  ^ih.  M.  Le  Sauvage,  author  of  the  experiments 
e  have  just  related,  swallowed,  on  the  8th  of  March,  1809, 
agments  of  glass  of  a  line  in  length,  irregular,  and  more  or 
!ss  angular;  he  took  them  indiscriminately,  fasting,  or  after 
J  meals,  and  always  naked.    He  did  not  experience  the 
ast  painful  sensation,  and  has  since  repeated  the  experiment 
/ithout  any  danger. 

The  author  of  this  work  concludes : 
"  1st.  That  glass,  and  such  like  substances,  do  not  exercise 
any  chemical  action  upon  the  digestive  organs  of  living  ani- 
mals ;  and  the  fluid  or  gaseous  substances  contained  in  these 
same  organs,  exercise  no  chemical  action  upon  vilriform 
substances. 

2nd.  "  That  it  is  from  error,  and  relying  upon  prejudices,  that 
some  authors,  otherwise  respectable,  have  thought  that  these 
substances  were  possessed  of  peculiar  and  very  active  pro-  ^ 
perties.  ' 
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3d.  "  That  the  mechanical  effect  of  irregular  fragments  of 
"  glass  upon  the  intestinal  tube,  has  been  rather  imagined 
"  than  observed ;  and  that  of  ai  powder  more  or  less  fine  of 
"  this  substance  is  still  less  established. 

4th.  "  That  under  a  preconceived  notion  of  these  circum- 

stances,  which  are  probable  enough,  the  facts  which  they 
"  believed  proper  for  demonstrating  this  opinion,  were  col- 
"  lected ;  and  consequently,  that  these  facts  have  not  been  ob- 
"  served  with  a  mind  free  from  prejudice. 

5th.  "  That  of  these  same  facts,  some  are  not  authentic ; 
"  not  having  been  seen  by  those  who  report  them ;  and  in 
"  others  there  are  found  the  evident  symptoms  of  well  known 

diseases. 

6th.  "  That  it  is  no  difficult  task  in  the  present  day  to  pro- 
"  duce  numerous  instances  of  the  ingestion,  not  only  of  glass 
"  and  diamond,  but  even  considerable  fragments  of  these  same 
"  substances,  which  have  been  swallowed  without  accident. 

7th.  "  That  experiments  intentionally  made  upon  living 
"  animals,  place  it  beyond  a  doubt,  not  only  that  these  sub- 
"  stances  are  incapable  of  injuring  mechanically,  the  aliment- 
"  ary  canal,  but  even  that  they  do  not  produce  the  slightest 
"  irritation. 

8th.  "  Lastly,  that  an  experiment  which  any  person  can 
"  easily  make,  and  without  any  danger  upon  himself,  proves. 
"  that  these  substances  do  not  produce  even  any  painful  sen- 
"  sation."* 

ACCIDENTS  OCCASIONED  BY  GLASS  INTRO- 
DUCED INTO  THE  ALIMENTARY  CANAL. 

M.  Portal,  in  his  work  on  mephitic  vapours,  quotes  a  case 
which  deserves  to  be  here  reported. 

"  I  have  seen,"  says  he,  "a  young  man  who  did  not  fear  to 

*  Dissertation  soutenue  a  I'EcoIe  de  Medicine  de  Paris,  par  M.  Le 
Sauvage,  A6ut,  1810. 
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iballenge  his  comrades,  in  a  drinking  party,  to  swallow  a  part 
ff  the  glass  he  had  been  using  to  drink  out  of :  in  fact,  he 
rfoke  his  glass  into  fragments  with  his  teeth,  and  immediately 
wallowed  them;  but  not  with  impunity.  He  felt  in  a 
laort  time  a  terrific  cardialgia ;  to  which  succeeded  convulsive 
iQOtions ;  and  great  apprehensions  were  entertained  for  the  life 
"  this  young  man,'  when  his  friends  called  in  my  assistance. 

was  first  bled ;  but  the  main  object  was  to  extract  from 
ee  body  the  glass  which  gave  rise  to  the  symptoms :  the 
eeans  to  effect  this  embarrassed  us  not  a  little.   On  one  hand 
\was  perceived^  that  the  tartar  emetic  would  increase  the  irri- 
tJtion  and  contraction  of  the  stomach,  and  that  the  glass  would 
sinuate  itself  deeper  into  its  coats ;  while  on  the  other  hand, 
largatives  would  only  push  on  the  glass  into  the  intestinal 
DDal ;  the  long  extent  of  surface  of  which,  would,  in  all  pro- 
Ibility  have  been  excoriated.    It  was  judged  necessary  to 
ilvise  the  patient  to  fill  his  stomach  with  some  kind  of  food, 
mich  might  serve  as  a  recipient  for  the  glass,  and  afterwards 
•  should  be  made  to  vomit.    Some  cabbages  were  in  conse- 
eence  procured  and  boiled ;  the  patient  ate  a  considerable 
lantity  of  them,  and  he  was  afterwards  made  to  swallow  two 
wins  of  stibiated  tartar  (emetic  tartar)  in  a  glass  of  water. 
vie  patient  soon  after  vomited,  and  threw  up,  amongst  the 

ibage  he  had  eaten,  a  considerable  quantity  of  glass :  he 
afterwards  made  to  drink  plenty  of  milk  ;  he  was  put  into 
bath ;  glisters  were  administered  to  him  ;  and  as,  not- 
istanding  this  methodical  assistance,  he  had  fallen  into  a 
siderable  degree  of  emaciation,  he  was  recommended  the 
of  asses'  milk,  which  indeed  he  took  for  more  than  a 
iith,  and  which  restored  him  to  his  former  state  of 
1th." 
\  man  insinuated  up  the  fundament,  a  drachm  glass  with  a 
1  mouth,  as  high  as  he  could,  for  the  purpose  of  cooling 
Be  parts.    For  fifteen  days  he  experienced  a  very  trying, 
not  painful  sensation.   The  want  of  going  to  stool  obliged 
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him  to  discover  liis  situation  to  a  surgeon,  who,  from  want  of 
dexterity,  contrived  to  break  the  glass  into  two  pieces  in  at- 
tempting to  extract  it:  one  of  the  pieces  remained  in  the  rectum. 
The  angular  edges  of  this  broken  glass  insinuated  themselves 
into  the  coats  of  the  intestine,  in  so  tenacioi|s  a  manner,  that 
it  became  impossible  to  extract  it  by  any  other  method  than 
by  counter-openings,  to  which  the  patient  refused  to  submit. 
The  consequences  were,  excruciating  pains,  which  nothing 
could  relieve ;  and  several  fistulous  and  gangrenous  abscesses,  i 
of  very  great  extent,  under  which  the  patient  in  the  end  could 
not  do  otherwise  than  sink  in  a  short  space  of  time.    Now  if 
a  piece  of  glass  had  fixed  itself  in  the  stomach,  or  in  any  [ 
Other  part  of  the  digestive  canal,  is  it  to  be  believed  that  the 
symptoms  would  have  been  less,,  or  rather,  would  they  not  s 
have  been  more  violent  and  more  rapid  ? 

M.  Marc,  in  a  work  entitled  Manuel  d'Autopsie  Cadave-. 
rique  Medico  Legale,  says,  "  The  observations  which  medical 
"  men  have  had  opportunity  of  making  upon  the  eaters  of  glass, 

and  a  few  recent  experiments  of  Caldani  and  Mandruzznto^ 
"  which  appear  all  to  decide  in  favour  of  the  innocence  oj 
"  these  kuids  of  substances,  have  been  too  lightly  adopted 

Caldaiii  made  exp^eriments  upon  animals,  and  even  (whal 
*'  appears  difficult  to  conceive,)  upon  a  young  man  of  fifteen^  J 
"  years  of  age,  whom  he  caused  to  swallow  pounded  glass/, 

without  his  having  experienced  the  slightest  inconveniencei 
"  Mandmzzato  repeated  these  same  experiments  upon  animaiiSce 
"  and  upon  himself,  and  obtained  the  same  results.    TiiesffJ  ( 
"  observatioi;is  however  prove,  at  most,  that  pounded  gla 
"  introduced  into  the  stomach,  is  not  always  hurtful ;  and  su 

isolated  facts  by  no  means  prove,  that  in  other  cases,  and  undU^ 
"  different  circumstances,  one  or  more  sharp  points  applied 
"  the  internal  surface  of  the  alimentary  canal,  might  not  produce 
"  there  a  mechanical  action  of  the  most  fatal  kind.  It  is,  mon 
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over,  clear,  from  the  fate  which  terminated  the  existence  of  the 
most  experienced  of  these  glass-eaters  ;  and  they  almost  'all 
died  of  intestinal  diseases,  (  Ploquet  sur  les  Morts  rioletites,) 
from  the  different  sudden  deaths  after  swallowing  of  glass 
( Gmelin  in  his  History  of  Mineral  Poisons,  and  Metzger); 
(that  these  kinds  of  substances  may  be  extremely  dangerous." 

724.  The  physical  properties  of  glass  in  fragments,  are 
^ciently  well  known,  to  render  it  unnecessary  to  detail  them. 
:  the  presence  of  this  substance  finely  powdered  were  to  be 
^termined,  we  should  melt  it  in  a  crucible,  or  what  is  still 
Better,  upon  a  piece  of  charcoal,  by  the  assistance  of  a  blow- 
jipe:  in  a  short  time  a  lump  of  glass  would  be  obtained, 
Uiilst,  at  the  same  time,  the  organic  substances  with  which  it 
aay  have  been  mixed,  would  be  decomposed  by  the  calci- 
tion. 


ARTICLE  XV. 
SPECIES  XV.— CANTHARIDES. 

,  Synonym.  Cantharides  of  the  shops.     Cantharis  Vesica- 
ria — Meloe  vesicatorius — Lytta  Vesicatoria ;  a  kind  of  insect 
the  family  of  Cantharides,  Order  Coleoptera,  Class  Ptero- 
:era.  (Latreille). 

Cantharides  have  the  body  elongated,  almost  round,  or 
indrical,  two  wings  covered  by  hard,  but  flexible  Elytraj 
ee  antennas  are  black  and  filiform,  half  the  length  of  the 
>dy,  and  composed  of  eleven  joints,  longer  than  they  are 
)ad,  and  the  last  of  which  is  elongated  and  sharp ;  the  head 
bblined ;  the  mouth  furnished  with  a  superior  lip,  two  simple 
indibles,  arched,  two  bifid  maxilla,  and  four  filiform  anten- 
W« ;  five  joints  to  the  tarsi  of  th^  four  anterior  legs,  and 
to  those  of  the  posterior. 
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PHYSICAL  AND  CHEMICAL  PROPERTIES 
OF  CANTHARIDES. 

775.  Cantharides,  according  to  M.  Robiquet,  contain : 

1st,  A  green  fluid  oil,  insoluble  in  water,  soluble  in  al- 
cohol, and  by  no  means  vesicatory. 

2nd,  A  black  matter,  soluble  in  water,  insoluble  in  alcohol, 
and  possessed  of  no  vesicatory  property. 

3rd,  A  yellow  matter,  soluble  in  water,  and  soluble  in 
alcohol,  at  the  ordinary  temperature,  not  vesicatory, 

4th,  A  white  substance,  in  the  form  of  small  crystalline 
plates,  insoluble  in  water,  (soluble  however  in  this  fluid,  when 
it  is  mixed  with  the  yellow  matter,)  soluble  in  boiling  alcohol, 
in  which  it  subsides,  on  cooling,  in  crystalline  flakes,  after  the 
manner  of  spermaceti ;  soluble  in  the  oils,  strongly  epispastic. 

5th,  A  fat  matter,  insoluble  in  alcohol,  not  epispastic. 

6th,  Phosphate  of  lime,  which  forms  the  basis  of  the 
skeleton. 

7th,  Phosphate  of  magnesia. 

8th,  A  small  portion  of  acetic  acid. 

9th,  A  still  greater  quantity  of  uric  acid.* 

*  The  existence  of  the  four  first  matters  in  cantharides,  may  be  proved 
by  following  the  precise  process  of  M.  Robiquet. 

1st,  Cantharides  must  be  boiled  in  distilled  water,  being  previously 
slightly  powdered ;  by  this  method  a  fluid,  F,  of  a  brown  red  colour  is  ob- 
tained, in  which  are  contained  the  black,  yellow,  and  white  matter :  the 
residuum,  R,  is  formed  of  the  green  oil,  the  fat  matter,  and  the  solid 
substance  of  the  skeleton. 

F,  being  evaporated  to  the  consistence  of  an  extract,  and  treated  by 
boiling  alcohol,  leaves  behind  the  black  matter,  which  is  insoluble  in  this 
menstruum,  and  furnishes  a  solution,  from  which  may  be  obtained  by 
evaporation,  ihe  yellow  and  white  matter.  In  order  to  separate  these  two 
substances,  tliey  must  be  aj;itated  for  several  hours  with  rectified  sulphuric 
aether:  they  then  grow  soft,  divide,  and  impart  a  yellow  tinge  to  the  aether. 
This  must  be  decanted  into  a  porcelain  saucer,  and  there  will  soon  be  seen, 
in  proportion  as  tlie  fluid  evaporates,  some  shining  particles  clouded  by 
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726.  Cantharides  may  be  reduced  to  a  line  powder,  of  a 
reeiiish  grey  colour,  mixed  with  some  shining  points,  of  a 
ery  beautiful  and  very  deep  greert,  in  every  respect  resembling 
lat  of  the  insect  when  whole.  The  smell  of  this  powder  is 
n  id  and  nauseous. 

7'27.  When  thrown  on  burning  charcoal,  it  decomposes 
fter  the  manner  of  animal  substances,  gives  oiU;  a  smoke  of  a 
?tid  smell,  and  leaves  a  charcoal  for  a  residuum* 

728.  River  water  poured  upon  this  powder,  becomes  of  a 
ellow  colour. 

729.  Sulphuric  iEther,  mixed  with  the  fine  powder  of  can- 
larides,  acquires  instantly  a  greenish  yellow  tinge. 

730.  If  alcohol  is  allowed  to  remain  upon  this  powder,  the 
uid  quickly  acquires  a  yellow,  or  a  red  colour,  in  proportion 
)  the  degree  of  concentration  of  the  alcohol,  and  the  time  it 
as  had  to  act :  in  this  state  it  is  known  by  the  name  of  spiri-' 
lous  tincture  of  cantharides,  which  is  commonly  prepared  in 
le  shops  with  ordinary  brandy  instead  of  alcohol. 

731.  The  spirituous  tincture  of  cantharides  (of  the  shops) 
irnishes  with  water,  a  white  milky  precipitate,  which  is  solu* 
J  in  an  excess  of  this  fluid ;  the  solution  however  preserves  a 
hitish  tinge  slightly  inclining  to  opal. 

732.  The  infusion  of  tournesol  slightly  reddens  it,  and  pro- 
uces  in  it  a  precipitate  of  a  clear  rose  colour, 

inate  drops  of  a  yellowish  fluid.  When  the  evaporation  of  the  ajther  is 
1  minated,  the  residuum  must  be  treated  witli  cold  alcohol,  which  dissolves 
I  the  yellow  matter,  without  attacking  sensibly  the  small  crystalline 

tkes. 

R,  being  boiled  in  alcohol,  furnishes  a  tincture  in  which  the  green  oil 
ill  be  found  to  be  contained,  and  which  is  easily  separated  by  evaporating 
ic  alcohol.  (Robiquet,  Annales  de  Chymie,  tome  xvi.) 
The  separation  of  the  different  principles  of  cantharides,  and  the  deter- 
ining  the  proportions  in  which  they  are  united,  require  more  complicated 
oceedings,  which  cannot  be  explained  in  a  proper  manner  without 
itcring  into  chemical  details,  which  are  incompatible  with  the  plan  we 
we  adopted. 
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733.  The  prussiate  of  potash  causes  it  to  pass  to  a  canary 
yellow,  renders  it  turbid,  and  throws  down,  in  the  course  of  a 
few  moments,  a  white,  and,  as  it  were,  earthy  precipitate,^ 
slightly  inclining  to  yellow. 

734.  The  hydro-sulphurets  of  potash,  soda,  and  ammonia, 
precipitate  the  tincture  of  cantharides  in  great  clots  of  a 

<  clear  yellow  colour. 

735.  The  solution  of  the  sub-carbonate  of  potash  causes  it 
to  pass  to  a  yellow;  and  produces  in  it,  in  the  course  of 
a  few  seconds,  a  pulverulent  precipitate  of  a  beautiful  white 
colour. 

736.  The  sulphuric  and  muriatic  acids,  poured  upon  the 
tincture  of  cantharides,  render  it  suddenly  turbid,  and  cause  it 
to  pass  to  a  canary  yellow  colour  :  the  precipitate  when  collec- 
ted is  of  a  greenish  yellow,  and  appears  under  the  form  of 
excessively  small  flakes.  The  nitric  acid  causes  in  it  a  yellow 
precipitate,  and  at  the  end  of  twenty-hours,  there  is  observed 
to  appear  upon  the  surface  of  the  fluid,  a  reddish  oily  matter, 
the  smell  of  which  resembles,  that  of  fat  treated  by  the  nitric 
^cid. 

737.  The  infusion  of  tea  produces  in  it  a  grumous  precipi- 
tate in  very  great  abundance,  and  of  a  yellowish  white  colour. 

ACTION  OF  CANTHARIDES  UPON  THE  ANI- 
MAL ECONOMY. 

738.  Catitharides,  when  brought  in  contact  with  our  texture, 
very  soon  produces  symptoms  the  most  serious,  almost  always 
followed  by  death. — What  is  their  mode  of  action  ?  r 

Experiment  1st.  Two  drachms  of  the  spirituous  tincture  0^ 
cantharides  were  injected  into  the  jugular  vein  of  a  small 
dog;*  the  animal  instantly  experienced  vertigoes,  and  when 
made  to  walk,  he  staggered,  and  resembled  a  person  drunk 

•  Tlie  tincture  employed  in  these  experiments  was  prepared  witli  alcotud 
at  24,  and  the  coarse  powder  of  cantharides. 
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,  ith  wioe.  At  the  end  of  five  minutes  he  vomited,  at  tliree 
iccessive  times,  a  small  quantity  of  food  mixed  with  a  yellow- 
ili  fluid,  of  a  bilious  appearance.  Ten  minutes  after,  the 
srtigoes  ceased,  and  the  animal  was  perfectly  restored. 
Experiment  2nd.  Four  drachnis  of  the  tincture  of  cantha- 
des  were  injected  into  the  jugular  vein  of  a  small  dog. 
carcely  had  the  injection  been  accomplished,  when  the  ani- 
lal  fell  into  such  a  state  of  stupor  that  he  was  thought  to  be 
ead.  One  minute  after,  he  made  a  strong  inspiration,  and 
\pired  without  uttering  the  least  plaintive  cry,  and  preserving 
16  same  position  in  which  he  had  been  during  the  ingestion. 
he  body  was  immediately  opened :  the  blood  contained  in 
16  left  ventricle  of  the  heart  was  fluid  and  reddish;  that 
hich  filled  the  right  ventricle  was  black,  and  presented  a  few 
nail  clots. 

Experiment  3rd.  Wishing  to  know  what  influence  the  alco  ; 
dI  had  exercised  in  these  two  last  experiments,  four  drachms 
P  pure  alcohol  at  24°,  were  injected  into  the  jugular  vein  of 
lother  small  dog.  A  few  seconds  had  hardly  elapsed  after 
le  injection,  when  the  animal  fell,  without  its  being  possible 
)  observe  the  slightest  symptom  in  this  rapid  passage  from 
e  to  death. 

Dissection  instantly  took  place.  The  blood  contained  in 
10  left  ventricle  was  fluid  and  reddish,  that  which  occupied 
le  right  was  black,  and  exhibited  several  clots  of  a  gelatinous 
)pearance.  Being  convinced  from  these  experiments,  that  it 
as  necessary  to  renounce  the  spirituous  tincture  for  the  pur- 
5se  of  determining  the  mode  of  action  of  cantharides  upon 
e  animal  economy,  recourse  was  afterwards  had  to  oil,  which 
id  been  previously  heated  with  the  powder  of  this  insect. 

Experiment  4th.  At  ten  o'clock,  there  were  injected  into 
jugular  vein  of  a  dog  of  the  middle  size,  a  drachm  and 
ilf  of  oil  of  sweet  almonds,  which  had  been  heated  for 
quarter  of  an  hour  with  a  drachm  of  powdered  cantharides, 
t  the  end  of  two  minutes  the  animal  lost  its  senses ;  he  lay 
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down  upon  his  side,  and  it  was  impossible  to  make  him  Jtan<l 
upon  his  legs.  A  few  moments  after,  he  experienced  a  general 
stiffness,  accompanied  by  a  great  agitation  in  all  his  hmbs  ;  the 
head  was  strongly  bent  backward ;  the  breathing  was  not  im- 
peded. This  state  of  things  continued  for  six  minutes;  then  the 
convulsive  movements  ceased,  the  breathing  became  accelera- 
ted ;  the  animal  uttered  no  plaintive  moan ;  be  preserved  the  same 
position  as  before.  Fifteen  minutes  after  the  injection,  au 
attempt  was  made  to  raise  him  up  ;  but  he  fell  at  once  upon 
his  head,  beginning  again  to  agitate  his  limbs.  At  a  quarter 
before  eleven,  he  had  a  most  violent  convulsive  paroxysm, 
during  w  hich  his  breathing  was  very  much  accelerated :  the 
animal  uttered  a  few  plaintive  cries,  rolled  his  body  on  the 
ground,  and  fell  again  on  his  head.  At  twelve  o'clock  his 
breathing  became  difficult  and  sonorous.  He  died  at  half  past 
one,  having  passed  urine  twice  since  the  moment  of  the 
injection. 

The  lungs  were  very  bulky,  and  distended  with  a  great 
quantity  of  reddish  serosity :  they  exhibited  several  pv  tions  of 
a  livid  red  colour,  of  a  compact  substance,  and  but  little  cre- 
pitating; the  other  parts  of  this  organ  were  in  their  natural 
state.  The  mucous  membrane  of  the  bladder  was  slightly  in- 
jected ;  that  which  lined  the  stomach  and  duodenum  shewed 
nothing  remarkable. 

Experiment  5th.  At  twelve  o'clock  at  noon,  the  oesophagus 
of  a  dog  of  the  middle  size  was  detached  and  perforated; 
three  drachms  of  the  tincture  of  cantharides,  in  which  were 
suspended  eight  grains  of  the  powder  of  this  same  insect, 
were  then  introduced  into  the  stomach,  and  the  oesophagus 
was  tied  below  the  opening  to  prevent  vomiting.  Au  hour 
after,  the  animal  appeared  to  suffer  pain;  he  made  great 
efforts  to  vomit,  and  fell  into  a  state  of  great  dejection  and 
extraordinary  insensibility.  He  died  the  next  day  at  uoonj 
jifter  having  thrice  passed  urine. 

The  mucous  membrane  of  the  stomach  was  of  a  fiery  re^ 
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loughout  its  whole  extent :  that  which  lined  the  duodenum 
lOugh  rather  less  red,  was  evidently  inflamed.  The  bladder 
ontained  no  urine ;  its  interior  coat  was  of  a  fiery  red,  and 
ad  acquired  a  remarkable  thickness. 

Expejiment  6th.  At  eleven  o'clock  a  small  dog  was  made 
)  swallow  thirty  grains  of  cantharides  coarsely  powdered ; 
nmediately  after,  the  oesophagus  was  detached  and  tied.  In 
le  course  of  six  minutes,  the  animal  began  to  make  violent 
fforts  to  vomit;  he  experienced  a  great  general  uneasiness," 
nd  fell  into  a  state  of  dejection ;  his  mouth  was  filled  with 
loody  mucosities.  At  one  o'clock  he  still  continued  to  make 
fforts  to  vomit,  which  he  had  scarcely  ever  ceased  to  do 
om  the  moment  of  the  ingestion  of  the  cantharides.  He  ex- 
ired  at  half  past  four,  without  having  passed  the  smallest 
uantity  of  urine. 

The  mucous  membrane  of  the  stomach  was  of  a  black  red 
iroughout  its  whole  extent  ;  that  which  lined  the  duodenum 
ud  jejunum  was  rather  less  inflamed.    A  small  quantity  of 
16  powder,  which  the  animal  had  taken,  was  found  upon  their 
arface.  The  lungs  exhibited  no  alteration.   The  bladder  and 
arts  of  generation  were  in  their  natural  state. 
Experiment  7th,  A  dog  of  the  middle  size  was  made  to 
ke  forty-eight  grains  of  the  powder  of  cantharides.    At  the 
id  of  an  hour  the  animal  vomited  a  small  quantity  of  green- 
h  matter;  he  uttered  very  plaintive  cries,  and  appeared  to 
iff'er  much  pain.    He  died  in  this  state  about  four  hours 
;  od  a  half  after  the  poisoning.    He  was  immediately  opened.  - 
i  'he  blood  contained  in  the  ventricles  of  the  heart  was  found 
1  jagulated;  the  lungs  presented  no  remarkable  injury:  the 
\  ladder  was  in  its  natural  state ;  the  stomach  contained  with- 
I  1  it  a  small  quantity  of  greenish  powder ;  its  mucous  mem- 

rane  was  of  a  very  strong  red  colour. 
'    Experiment  8th.  A  dog  of  middling  strength  was  made  to 
ke  a  drachm  of  cantharides;  a  short  time  after  there  flowed 

i 
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from  his  throat  a  great  quantity  of  miicosity ;  he  experienced 
retchings  followed  in  a  short  time  hy  copious  vomitings.  He 
howled  occasionally,  as  if  in  pain,  had  the  appearance  of  de- 
jection, could  with  difficulty  drag  himself  along,  and  threw  up 
from  time  to  time  a  yellowish  matter.  He  passed  urine  three 
times  in  the  course  of  the  day,  and  had  no  sign  of  swelling 
about  the  penis.  Towards  night,  the  vomitings  ceased,  the  i 
dejection  continued,  and  he  died  during  the  night. 

The  inferior  third  part  of  the  oesophagus  was  red  in  its  i 
interior  surface :  this  colour,  which  was  more  decided  on  the 
exterior  surface  of  the  stomach,  was  much  deeper  within  side  i 
this  viscus,  which  contained  also  reddish  mucosities.    Its  in-  i 
ternal  membrane  presented,  especially  at  its  great  curvature,  i 
some  inflamed  points  as  broad  as  a  bean ;  these  spots  were 
extended  some  little  distance  into  the  small  intestine,  which  i 
■was  likewise  covered  with  mucosities  of  the  same  colour  as 
those  of  the  stomach :  the  bladder,  which  was  greatly  con-  i 
tracted,  contained  no  urine  ;  its  mucous  membrane,  as  well  as  | 
that  of  the  ureters,  shewed  no  signs  of  inflammation:  the  | 
blood  contained  in  the  veins,  and  in  the  right  cavities  of  the  j 
heart,  was  greatly  coagulated. 

Experiment  9th.  An  old  dog,  nearly  of  the  same  degree  of 
strength  as  the  preceding,  was  made  to  swallow  a  drachm  of  | 
cantharides  in  powder ;  a  few  minutes  after,  he  threw  up  a  | 
small  quantity  of  it,  mixed  with  some  mucosities.  During  the  i 
first  hour  which  followed  the  ingestion  of  the  poison,  he  had  | 
four  times  a  great  inclination  to  vomit;  at  the  end  of  this  r 
period,  he  experienced  a  shivering,  and  convulsive  movements, 
especially  in  the  thoracic  and  abdominal  region  :  he  remained 
lying  down  upon  the  side,  with  his  eyes  cast  down,  and  ap-  • 
peared  to  be  suffering  the  most  severe  pains :  he  vomited 
some  reddish  matter,  and  died  four  hours  after  having  taken  ( 
this  dose  of  cantharides.  1' 
' ,  The  throat,  fauces,  and  tongue,  were  covered  with  a  sort 
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white  rind,  easy  to  detach  with  a  scalpel ;  the  surface 
iderneath  this  rind  was  of  a  deep  red  colour.  The  oesopha- 
Lis,  which  was  very  red  on  its  external  surface,  exhibited  in 

interior,  a  number  of  inflamed  spots,  which  were  more 
umerous  near  the  cardia:  the  stomach,  on  its  external  surface, 
as  strongly  inflamed,  particularly  at  its  great  curvature  ; 
s  interior  contained  a  fluid  of  a  violet  red  colour,  mixed 
ith  cantharides ;  its  mucous  membrane,  which  was  of  a  purple 
-'d,  came  off"  in  pieces,  especially  in  the  great  curvature. 
The  small  intestine  exhibited  on  its  external  surface  only  a 
-^ry  slight  trace  of  inflammation :  its  internal  membrane,  scat- 
red  over  with  red  streaks,  was  lined  with  mucus  of  the  same 
)]our,  extending  to  the  rectum,  which  was  slightly  inflamed. 
The  blood  contained  in  the  veins  and  the  right  cavities  of 
e  heart,  was  extremely  coagulated.* 

Experiment  10th.    A  wound  wa^  made  on  the  back  of  a 
nail  dog,  which  was  sprinkled  with  a  drachm  of  cantharides, 
lely  powdered,  and  the  flaps  were  united  by  four  stitches, 
ive  hours  afterwards  the  animal  vomited  a  small  quantity  of 
llowish  matter,  somewhat  thick,  and  refused  to  eat.  The 
xt  day,  towards  evening,  he  was  much  dejected,  he  sufi'ered 
great  deal  of  pain,  and  discharged  at  three  different  times  a 
iidll  quantity  of  urine,  highly  coloured.   He  died  thirty  hours 
ter  the  poisoning.    The  wound  was  very  much  inflamed ;  the 
dness  extending  far  beyond  the  points  where  the  cantharides 
id  been  applied.    The  bladder  contained  no  urine ;  its  inter- 
il  coat  was  evidently  inflamed,  and  very  red.    The  stomach 
)ntained  only  a  small  quantity  of  a  yellowish  fluid  ;  its  mucous 
embrane  appeared  to  be  radier  redder  than  in  its  natural 
ate.    The  lungs  were  sound. 

It  follows  from  all  these  facts :  Ist.  That  the  part  of  the 
mtharides  soluble  in  oil  of  sweet  almonds,  when  injected  into 

*  Experiments  8th  and  9th,  were  made  by  M.  Beaupoil  (Recherches 
'  dico-chimiques  sur  les  Vertus  et  les  Principes  des  Cantharides :  Dissertation 
augural,  in  8vo.  Paris,  15  Fructidor,  year  11, 
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the  vehis,  in  no  very  strong  dose,  exerts  its  action  upon  the 
nervous  system,  and  principally  upon  the  vertebral  column. 
2nd.  That  when  this  insect  is  introduced  into  the  stomach,  it 
acts  as  a  corrosive,  and  occasions  death  in  a  very  short  time,  by 
inducing  a  severe  inflammation  of  this  viscus,  and  acting  upon 
the  nervous  system;*  it  produces  likewise,  inflammation  of 
the  internal  coat  of  the  bladder,  w  hen  it  remains  in  the  sto- 
mach a  few  hours  before  life  is  destroyed.  3d.  That  when  it 
is  applied  externally,  it  destroys  animals  sometimes  by  the- 
same  kind  of  action  which  it  exerts  when  introduced  into  the ' 
stomach  .-f- 

SYMPTOMS  OF  POISONING  BY  CANTH ARIDES. 

Observation  1st. 

In  1572,"  says  Cabsol,  "  we  went  to  visit  a  poor  man  ia 
Provence,  who  was  attacked  by  the  most  horrible  and  formidable 
satyriasis  that  one  could  see  or  imagine  : — the  fact  is  this :  he 
was  labouring  under  a  quartan  fever ;  to  cure  which,  he  took 
the  advice  of  an  old  sorceress,  who  made  him  up  a  draught 
of  the  seeds  of  nettles,  and  two  drachms  of  cantharides,  and 
other  things,  wliich  produced  such  a  degree  of  satyriasis  as 
proved  fatal,  in  spite  of  all  the  medicines  administered.''^ 

*  The  nervous  symptoms  have  not  been  very  remarkable  in  those  animals, 
which  formed  the  subjects  of  the  experiments  we  have  just  described ;  but 
a  glance  over  the  observations  we  are  about  to  detail,  (the  3rd  and  4th,) 
will  be  sufficient  to  convince  any  one,  that  in  this  disease  the  nervous 
system  is  indeed  sympathetically  excited. 

t  M.  Robiquet  has  demonstrated,  that  the  white  crystalline  substance 
of  cantharides  alone  possesses  the  epipastic  property.  We  cannot  flatter 
ourselves  that  a  satisfactory  work  will  be  produced  on  the  mode  of  action 
of  this  insect,  until  the  effects  of  the  different  matters  of  the  cantharides 
separately,  injected  into  the  veins,  introduced  into  the  stomach,  or  exter- 
nally applied,  shall  have  been  determined.  I  have  undertaken,  on  thi> 
subject,  a  series  of  experiments,  which  I  propose  to  publish  as  soon  as  they 
appear  to  me  to  be  complete. 

X  The  original  of  the  above  case,  and  the  succeeding  one,  ars  written  n\ 
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The  same  author  reports,  that  M.  Chauvel,  a  physician  of 
)range,  was  called  in,  in  1570,  to  Caderousse,  a  small  town  near 
lis  residence,  to  see  a  man  who  was  attacked  by  the  same 
li^ease.  "  On  entering  into  the  house,  he  found  the  wife  of  the 
ibove  patient,  who  complained  to  him  of  the  furious,  salacity  of 
;er  husband,  whose  disease  had  originated  from  a  draught  si- 
nilar  to  the  above,  which  was 'given  to  him  by  a  woman  who 
ttendedon  the  hospital,  in  order  to  cure  him  of  a  tertian  fever 
hat  afflicted  him  ;  in  consequence  of  which,  he  fell  into  such  a 
ever,  tliat  he  was  obliged  to  be  tied  as  one  possessed  of  the 
levil.  The  vicar  of  the  place  was  present,  in  order  to  exhort 
lim, in  the  presence  of  the  said  M. Chauvel;  to  both  of  which 
le  begged  that  he  might  be  allowed  to  die  with  the  pleasure 
vhich  he  then  enjoyed.  The  women  of  the  hospital  wrapped 
lim  up  in  a  linen  cloth,  wetted  with  vinegar  and  water,  where 
16  was  left  until  the  next  day,  when  they  went  to  visit  him  ; 
)ut  his  furious  heat  was  pretty  well  reduced  and  extinguished, 
or  they  found  him  stiff  and  dead,  his  moUth  still  smiling,  and 
lis  penis  in  a  state  of  gangrene."* 

Observation  2nd. 

An  abb6,  of  middle  age,  being  in  this  towd,  on  account  of 
law-suit,  solicited,  at  the  same  time,  a  woman  of  bad  repu_ 
ation,  to  be  allowed  to  pass  a  night  with  her,  and  immediately 
^n  concluding  the  bargain,  arrived  at  her  house.  She  received 
lim  kindly  ;  and  wishing  to  gratify  him,  gave  him,  by  way  of 
collation,  a  certain  sweetmeat,  into  the  composition  of  which 
;antharides  entered,  in  order  to  excite  him  the  more  to  the  vene- 
eal  act.  A  short  time  afterward,  that  is  to  say,  the  next  morn- 
I  ng,  the  symptoms  which  I  have  above  described,  occurred  to 

I  i  style  of  so  little  decency  of  expression,  that  the  translator  has  judged  it 
(proper  to  abridge  them,  and  alter  the  language,  rather  than  insult  the  de- 
kicacy  of  his  readers  by  a  literal  translation. 

♦  Dissertation  sur  le  Satyriasis,  par  M.  Duprest-Rony,  soutenue  a'l  Ecole 
Me  H6deciae  de  Paris,  le  10  Germinale,  an.  12, 
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this  abbe,  and  still  more  violent,  since  he  passed  pure  blood 
both  by  stool  and  urine.*  Physicians  being  called  in,  and  seeing 
the  abbe  labouring  under  such  symptoms,  with  an  erection  of 
the  penis,  knew,  at  first  sight,  that  he  had  taken  cantharides. 
They  ordered  him  emetics,  and  glysters  made  of  pearl  barley, 
rice,  and  decoction  of  manna,  linseed,  fenugreek,  oil  of  lilieg, 
goat's  or  stag's  lard ;  and  then  afterwards  a  small  quantity  of 
theriaca,  mixed  up  with  conserve  of  roses,  in  order  to  expel 
the  poison  from  the  body ;  for  the  same  reason,  they  gave 
him  milk  to  drink,  and  administered  injections  to  the  penis 
and  intestines,  with  other  refrigerating  and  mucilaginous  arti- 
cles, in  order  to  correct,  obtund,  and  destroy  the  virulence  and 
malignity  of  the  poison.  His  drink  consisted  of  barley  ptisan  ; 
his  eating,  of  fowls,  veal,  kid,  fat  pigs,  boiled,  with  lettuces, 
potherbs,  &c.  which  food  served  him  likewise  as  medicines,  as 
w^ell  for  relaxing  the  bowels,  as  for  relieving  the  pains  arising 
from  the  acrimony  of  the  poison :  and  on  the  region  of  the 
kidneys,  the  loins,  and  the  perinssum,  were  applied  several 
refrigerating  articles ;  beside  which,  the  warm  bath  was  em- 
ployed, in  order  to  drive  out  the  poison  from  the  pores  of  the 
skin:  but  notwithstanding  all  these  remedies,  applied  according 
to  art,  the  abb6  died  of  gangrene  of  the  penis.*f* 

Observation  3d. 

N***,  a  young  lady,  fifteen  years  of  age,  of  a  bilious  tem- 
perament, and  a  strong  constitution,  being  in  a  state  of  despair 
on  account  of  finding  herself  without  any  means  of  existence, 
swallowed,  on  the  l£th  of  June,  1812,  about  eight  grains  of 
the  powder  of  cantharides  j  a  few  hours  after,  she  felt  a  very  K 
severe  pain  in  the  hypogastric  region,  a  burniug  heat  with  t 
itching  in  the  parts  of  generation,  and  a  constant  want  to  make 

•  Tliese  symptoms  were,  a  severe  pain  in  the  stomach  and  in  the 
bladder ;  a  looseness,  similar  to  that  of  dysentery ;  an  ardent  fever,  ver- 
tigoes,  &c. 

t  CEuvres  d'Ambroise  Par6,liv21,  des  Venins,  <}ouzieme  ^di^on,  p.  500, 
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.  ater,  which  she  could  only  accomplish  drop  by  drop,  and 
4th  most  cruel  suflfering.  A  few  moments  afterwards,  she 
ecarae  a  prey  to  horrible  convulsions ;  during  which  her  limbs 
ere  contorted :  she  uttered  piercing  cries,  and  often  lost  her 
2ason.  ( Milkf  Unseed  tea,  camphorated  emulsion,  emollient 
Oysters.)  These  medicines  put  an  end  to  the  principal 
ymptoms. 

The  following  day  she  only  complained  of  pains  on  making 
ater,  aftd  a  darting  pain  in  the  urinary  passage  ;  her  urine 
*  as  extremely  red,  and  covered  with  small  black  pellicles 
the  same  treatment).  On  her  entrance  into  the  Hotel-Dieu, 
11  the  26th  of  June,  she  exhibited  no  other  remarkable 
r  mptom ;  her  health  continued  to  improve ;  the  stomach  and 
itestines  performed  their  functions  freely.  ( Edulcorated  gum 
rabic,  emollient  glysters,  boluses  of  camphor  and  nitre 
ght  grains.)  On  the  30th,  she  experienced  again  a  flight 
:  aiding  on  making  water,  which  gradually  went  oflf  in  the 
3urse  of  a  few  days.* 

Observation  4th. 

A  young  man,  about  2 1  years  of  age,  of  a  very  good  con- 
itution,  and  who  had  been  subject  from  his  infancy  to  con- 
ilsions,  known  by  the  name  of  eclampsia  puerorum,  swal- 
>vved  a  few  drops  of  tincture  of  cantharides :  at  the  same 
istant  he  felt  a  burning  of  the  lips,  tongue,  and  membrane 
f  the  palate.  In  spite  of  all  the  efforts  he  made  to  spit  out 
le  caustic  liquor  from  his  mouth,  the  mucous  membrane 
as  inflamed  in  a  few  hours ;  and  a  considerable  tumour  made 
5  appearance  in  that  part,  with  a  copious  ptyalism.  He  took, 
y  the  advice  of  a  surgeon,  some  milk,  and  a  great  quantity  of 
iioUient  drinks :  notwithstanding  the  use  of  these  means,  he  ex- 
2rienced  from  time  to  time,  scalding  pains  at  the  pit  of  the 
omach,  and  in  the  midst  of  the  umbilical  region.  At  the 

•  Observation  communicated  by  Docter  Piquet  de  la  Hoursiette. 
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end  of  three  days,  after  having  supped  as  usual  about  an  hour 
before  midnight,  he  was  all  at  once  seized  with  horrible  con- 
vulsions :  at  one  time  he  threw  himself  down,  and  rolled  on 
his  bed  in  despair ;  at  another,  he  rose  up,  and  darted  like  a 
madman  towards  the  bed  of  one  of  his  friends,  who  slept  in  an 
alcove  in  the  same  room ;  seized  hold  of  the  iron  curtain  rods  of 
this  bed,  and  bent  them  like  a  cane,  uttering  the  most 
horrible  cries  and  bellowings :  eight  of  the  strongest  men 
could  scarcely  hold  him.  To  these  convulsions  were  joined  a 
completely  furious,  and  almost  phrenitic  delirium :  the  con- 
vulsions gave  him  some  intervals,  but  the  delirium  continued 
without  intermission.  The  physician  who  reports  this  case,  saw 
him  at  10  o'clock  in  the  morning  for  the  first  time,  in  a  terrible 
situation  :  the  convulsions  followed  each  other  almost  without 
interruption :  the  paroxysms  continued  two  whole  hours  :  after- 
wards succeeded  a  calm  of  a  few  minutes.  At  one  time  they 
assumed  the  form  of  emprosthotonos,  at  another  time,  that  of 
opisthotonos ;  at  one  time  he  opened  his  mouth,  at  another 
time  a  violent  trismus  closed  his  jaws,  with  very  strong  gnash- 
ing of  the  teeth,  and  a  flow  of  frothy  saliva  from  the  mouth, 
mixed  sometimes  with  streaks  of  blood  :  his  countenance  bore 
the  marks  of  terror  and  despair.  During  the  convulsions,  the 
hairs  were  seen  to  stand  on  his  head,  his  looks  were  fixed,  his 
eyes  were  bright  and  sparkling,  and  their  muscles,  which  were 
aflFected  successively  by  convulsion,  produced  in  the  globe  of 
the  eye  a  horrible  rolling.  The  heat  of  the  skin  was  natural ; 
the  pulse  expanded,  and  slow,  gave  only  fiftyfive  pulsations 
in  a  minute.  On  laying  the  hand  upon  the  umbilical  region,  and 
making  a  little  pressure,  the  abdominal  muscles  contracted ; 
the  abdomen  appeared  entirely  obliterated  in  the  middle,  and 
the  muscles  to  be  glued  to  the  spine,  especially  the  recti,  which 
had  the  stiffness  of  a  cord  on  full  stretch ;  all  at  once  the 
commotions  were  communicated  to  the  whole  body,  the  con- 
vulsions became  general,  and  the  head  was  bent  back  in  a  most 
s  horrible  manner.  We  wished  to  apply  to  the  part  most  in  pain, 
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1 1  sponge  dipped  in  fat  soup,  and  very  hot :  at  that  moment 
he  furious  patient  darted  forward,  the  saliva  flowed  in  greater 
Abundance  and  more  frothy ;  his  eyes  became  more  ferocious ; 
Uie  constriction  of  the  throat  almost  amounted  to  suffocation ; 
me  howled  terribly,  something  like  a  dog  :  and  immediately  after 
bhese  symptoms  he  fell  into  general  convulsions,  which  ended 
ny  fainting  or  profound  syncope. 

Similar  paroxysms  frequently  returned : — the  least  touch  on 
bhe  throat,  or  pressure  on  the  most  painful  parts  of  the  belly, 
ind  even  the  sight  of  water,  or  of  soup,  produced  them.  As  it 
was  impossible  to  make  him  swallow  any  thing,  and  equally  so 
CO  inject  any  thing  into  the  large  intestines,  a  liniment  was 
lerepared',  composed  of  a  pound  of  the  oil  of  olives,  three 
Urachms  of  liquid  laudanum,  the  same  quantity  of  ammonia, 
itnd  a  hundred  grains  of  musk ;  it  was  recommended  to  rub 
with  this  liniment  the  whole  spine  of  the  back,  from  the  neck 
CO  the  OS  sacrum  ;  the  whole  of  the  belly,  and  particularly  the 
warts  in  pain  ;  the  whole  of  the  throat,  the  arms,  and  thighs. 
IThese  frictions,  which  were  repeated  every  quarter  of  an  hour, 
were  prolonged  for  some  time,  and  the  patient  was  wrapped  up 
in  blankets  well  heated.    The  frictions  were  commenced  at 
«leven  o'clock  ;  eight  hours  afterwards,  he  appeared  more  tran- 
5f|uil,  and  the  paroxysms  that  occurred  were  shorter  and  less, 
ryiolent;  he  complained  in  the  interval  of  one  of  these  pa- 
rr oxysms,  of  a  severe  pain  in  the  interior  of  the  throat ;  it  was 
eexamined,  and  a  slight  redness  discovered  there,  extending 
Ifrom  the  superior  and  posterior  part  of  the  membrane  of 
ikhe  palate  to  the  muscles  of  the  velum  palati  and  to  the 
uuvula.    We  wished  to  make  him  swallow  a  small  spoon- 
fful  of  oil:   he  instantly  experienced  violent  contractions, 
aand  struggled  much ;  but  at  length  he  succeeded  in  swallowing 
tthis  little  oil  without  either  the  sight  or  the  taste  of  this  fluid 
nreproducing  the  convulsions  and  other  symptoms  before  de- 
Mcribed.    Taking  courage  from  his  beginning  to  swallow  some 
•wnall  dose  of  this  fluid,  we  mixed  with  it  tincture  of  opiuni; 
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musk,  and  even  native  cinnabar,  in  very  strong  doses,  which  ' 
were  given  to  him  every  half  hour.    During  the  night,  they 
succeeded  in  making  him  take  some  small  quantities  of  soup : 
from  seven  o'clock  he  recovered  almost  entirely  the  use  of  his 
senses.    At  eleven  o'clock  at  night  it  was  told  him  that  one  of 
his  friends  was  under  the  necessity  of  going  away :  this  news 
produced  a  strong  emotion  ;  a  violent  paroxysm  shortly  after  i 
made  its  appearance,  it  was  accompanied  with  horrible  con-  i 
vulsions,  and  it  lasted  an  hour  and  a  half  almost  without  inter-  i 
mission.    The  hydrophobic  symptoms  however  did  not  return,  » 
and  after  tranquillity  was  established,  he  complained  again 
of  a  violent  thirst ;  he  drank  in  the  night  a  great  quantity  of  i 
soup,  reckoned  by  the  assistants  at  more  than  twelve  pints :  he  \ 
also  slept.     Towards  five  o'clock  in  the  morning,  he  had  a 
fresh  attack,  tlie  duration  of  which  did  not  exceed  half  an  i 
hour :  the  pulse  was  quiet ;  he  still  complained  of  an  obscure 
pain  about  the  navel,  and  in  the  throat :  the  frictions  were  con-  ) 
tinned  every  half  hour.   The  next  day  he  was  much  better.  A 
spoonful  of  oil  containing  opium  and  musk,  was  ordered  to  be 
administered  every  half-hour ;  but  he  swallowed  at  once,  the  t 
doses  which  ought  to  have  served  all  the  day,  that  is  to  say, 
one  hundred,  and  twenty  drops  of  thebaic  tincture,  and  eighty 
grains  of  musk,  mixed  with  eight  ounces  of  oil ;  no  alteration 
either  of  pulse  or  in  the  heat  of  skin  succeeded.  He  continued 
to  take,  during  the  day,  a  great  quantity  of  water,  soup,  and 
wine ;   his  appetite  returned,  they  prepared  him  a  hash  of 
fowl  of  eighteen  ounces  in  weight,  and  of  strong  and  nourish- 
ing soup,  which  he  ate  with  great  pleasure.    The  whole  of 
the  day  was  passed  very  quietly  without  any  convulsive  attack 
or  fainting :  he  was  merry  and  playful,  which  was  probably 
owing  to  the  impression  of  the  opium  and  musk.    The  fol- 
lowing night  he  had  a  peaceable  sleep  of  a  few  hours,  he  con- 
tinued to  drink  freely  of  the  soup,  and  expectorated  a  small 
quaniity  of  mucus,  streaked  witli  blood.  In  die  following  day, 
he  had  several  copious  greenish  evacuations ;  ail  the  symptoms 
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ere  quieted ;  the  patient  continued  the  frictions,  and  to  eat 
id  drink.  Two  days  after,  he  quitted  his  bed,  and  no  longer 
jserved  any  regimen.* 

Observation  5th. 

M.  F***,  a  young  man  of  eight  and  twenty,  or  thirty 
ears  of  age,  was  brought  to  the  Hotel  Dieu,  of  Clermont 
errand,  in  the  night  of  the  24th  of  February,  1800,  in  the 
lost  deplorable  condition :  he  rolled  himself  on  the  floor  of 
le  piazzas,  uttering  the  most  piercing  cries.  After  repeated 
iterrogations,  we  were  informed,  that  he  had  been  made  to 
ike  about  an  hour  before,  some  drink,  into  which  cantharides 
ad  been  purposely  introduced.  F***,  in  a  short  time  after- 
ards,  began  to  feel  a  burning  heat  in  the  throat,  and  a 
3ry  severe  pain  about  the  stomach.  These  symptoms 
rew  rapidly  more  serious,  and  when  brought  to  the  hospital, 
e  experienced  besides,  an  excruciating  pain  in  the  region  of 
16  kidneys,  and  in  the  hypogastrium,  and  laboured  under  a 
ery  severe  priapism :  his  voice  was  feeble  and  tremulous,  his 
reathing  laborious ;  pulse  small,  and  concentrated.  He  felt 
in  ardent  thirst,  but  so  great  v^as  the  constriction  of  the 
iroat,  that  it  was  impossible  to  introduce  the  least  drop  of 
ny  fluid,  without  giving  rise  to  the  most  inexpressible  suffer- 
]gs.  Various  kinds  of  drinks  were  tried,  but  without  success, 
n  a  short  time  F***  evinced  a  very  great  aversion  to  liquids : 
v'hen  any  were  offered  him,  he  pushed  them  off"  violently.  In 
lie  meantime  the  symptoms  went  on  increasing ;  the  pains  in 
he  bowels  became  dreadfully  severe ;  and  he  had  tenesmus, 
i  ith  frequent  desire  to  make  water ;  but  could  only  pass,  after 
he  most  painful  efforts,  a  few  drops  of  blood  by  the  rectum 
iid  by  the  urethra.    Some  injections  of  oil  of  almonds  warm, 

*  M^moires  de  1'  Academic  de  Turiq,  ann^es  1802  et  1803,  Histoire 
I'lm  T6tanos  avec  Sympt6mes  d'Hydcopbobie,  produit  par  les  Cantiiarideg 
Jbsei  v.  rapport6e  par  M.  Giulio,  p.  16, 
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were  introduced  into  the  bladder,  and  we  succeeded  even  in 
making  him  retain  about  half  of  a  glyster  of  oil  of  olives:  j 
large  cataplasms  were  applied  to  the  neck,  and  he  was  made  ' 
to  use  some  emollient  fumigations  ;  and  a  short  time  after,  he 
was  made  to  swallow  a  few  small  spoonfuls  of  oil,  but  still  i 
with  great  difficulty.    An  attempt  was  made  to  put  him  into  \ 
the  warm  bath,   but  in  vain  ;  scarcely  had  he  entered  it,  ] 
when  the  pains  appeared  to  become  more  violent,  and  he  i 
was  obliged  to  be  hastily  withdrawn.    Nevertheless  a  fresh  | 
attempt  was  made  about  an  hour  after,  and  not  without  j 
success :  the  patient  remained  about  twelve  minutes  in  the  s 
water;  on  coming  out,  his  sufferings  appeared  a  little  less  j 
severe,  although  the  priapism,  the  bloody  urine,  and  pains  of  | 
the  bowels  continued.    Deglutition  became  rather  less  dlffi-  | 
cult ;  and  we  availed  ourselves  of  it  to  make  him  swallow,  at  | 
several  different  times,  some  oil  of  sweet  almonds,  or  milk,  | 
or  else  some  emulsion.    By  continuing  these  means,  and  I 
having  recourse  to  the  warm  bath  now  and  then,  we  had  the  [ 
satisfaction  to  see  the  symptoms  become  moderate  in  the  course  ! 
of  the  day.    The  next  day  there  was  a  very  violent  heat  felt 
along  the  course  of  the  digestive  canal ;  the  priapism  continued  \ 
to  appear  at  longer  and  longer  intervals;  the  blood  from  thejl 
urethra  had  ceased,  but  the  emission  of  urine  was  still  accom- 
panied  with  great  pain ;  he  had  had  no  stools.    The  symptoms  i 
went  on  decreasing;  and  on  the  sixth  day,  F***  left  the 
hospital,  but  he  retained  for  some  time  a  sort  of  irritation  io 
the  stomach,  and  particularly  in  the  throat.    For  several 
months  he  experienced  a  difficulty  in  the  swallowing  of 
liquids. 

More  correct  details  of  the  transaction  made  it  appear  that 
he  had  been  made  to  take  a  drachm  of  the  powder  of  canth»- 
rides  in  a  half  glass  of  Bourdeaux  wine.*  ij 

•  Obieryatiou  cominwnicated  by  Dr.  Biett.  ^ 

.) 
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1  Observation  6th. 

J  Ambroise  Par6  relates,  that  having  applied  a  blister  over 
le  whole  face,  with  intention  of  removing  some  large  pira- 
liles,  the  most  serious  symptoms  were  the  consequence  of  it. 

And  three  or  four  hours  after  the  blister  had  produced  its 
V.   effect,  she  experienced  a  wonderful  pain  at  the  bladder, 
I-  with  great  swelling  about  the  neck  of  the  matrix,  and  con- 
:  siderable  tenesmus ;  she  vomited,  passed  stools,  and  urine 
i    incessantly,  tossing  herself  about,  as  if  she  had  been  in  a 
fire,  and  appeared  to  be  out  of  her  senses,  and  labouring 
1   under  a  fever:  which  things  at  that  time  astonished  me 
much.    And  perceiving  that  these  symptoms  had  arisen 
,  from  the  cantharides,  which  had  been  applied  for  her 
blister,  I  advised  that  she  should  be  made  to  drink  milk 
I,  in  great  abundance,  and  that  glysters  and  injections  should 
1  be  administered,  as  well  to  the  neck  of  the  bladder,  as  to 
M  the  matrix,    therefore  she  was  put  into  water  moderately 
I   hot,  in  which  -had  been  boiled  linseed,  mallows,  marsh- 
i  mallows,  poppies,  lettuces,  &c.  and  was  kept  in  for  a 
I  sufficient  space  of  time;  by  which  means  she  got  rid  of 
I  her  pains.    Then  being  placed  in '  bed  and  dried,  there 
was  applied  to  the  region  of  the  loins,  and  parts  of  genera- 
ls tion,  vnguentum,  rosaceum,  populeum  incorporated  with 
I  oxycrate,  in  order  to  restrain  the  extraordinary  tempera- 
'I  ture  of  these  parts.    And  by  these  means  the  rest  of  the 
!  symptoms  were  relieved."* 

i!  The  following  are  the  symptoms  of  poisoning  by  canthari- 
'3s:  a  nauseating  and  infectious  smell,  retchings,  copious 
!!  omitings,  abundant,  and  frequently  bloody,  alvine  evacua- 
'^ons;  very  violent  epigastralgia,  horrible  gripes,  and  ex- 
i  uciating  pains  in  the  hypochondria:  heat  in  the  bladder, 
.  I  rine  sometimes  bloody ;  an  obstinate,  and  sometimes  pain- 
:  !  ll  priapism ;  pulse  frequent,  and  hard ;  a  very  disagreeable 

•  Par^  Op.  Citat.  p.  500. 
2  G 
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sensation  of  heat,  and  ardent  thirst ;  sometimes  a  horror  of 
liquids,  frightful  convulsions,  tetanus,  delirium,  &c.  &c. 

LESION  OF  TEXTURE  PRODUCED  BY  CAN- 

THARIDES. 

739.  The  lesions  of  texture,  resulting  from  the  action  of 
cantharides  upon  the  digestive  canal,  are  extremely  similar  to 
those  of  the  other  corrosive  poisons.  Fungous  tubercles  are 
sometimes  seen  on  the  internal  coat  of  this  canal,  with  varices 
and  ulcerations.*  It  does  not  appear  at  all  doubtful,  that 
they  give  rise  likewise  sometimes  to  inflammation  of  the  blad- 
der and  parts  of  generation :  this  kind  of  injury  takes  place 
more  particularly  when  the  patient  only  dies  one  or  two  days 
after  the  poisoning. 

APPLICATION  OF  ALL  THAT  HAS  BEEN  SAID 
TO  THE  CASES  OF  POISONING  BY  CAN- 
THARIDES. 

740.  It  will  be  always  easy  to  distinguish  cantharides,  when 
a  portion  of  the  powder  not  taken  can  be  procured.  In 
fact,  whatever  be  the  state  of  division  of  this  powder,  even  when 
it  shall  have  been  passed  through  a  silken  sieve,  it  will  be 
possible  to  discover,  by  an  attentive  examination,  a  number  of 
shining  points,  of  a  very  beautiful  green  colour ;  and  when 
treated  by  the  different  chemical  agents,  the  results  described 
from  §  727  to  §  737,  will  be  obtained.    The  same  method 

*  In  1787,  two  brothers,  having  swallowed,  in  a  frolic  of  debauchery, 
powdered  cantharides,  diluted  in  chocolate,  one  of  them  died  in  the 
course  of  three  weeks,  of  dysentery  ;  and  the  one  who  sui-vived,  expired 
about  ten  weeks  after,  in  the  most  dreadful  agonies,  at  Paris,  whither  he 
had  repaired  for  assistance.  On  opening  the  body,  the  stomach  and  part 
of  the  duodenum  were  found  scattered  over,  on  their  interior  surface, 
with  fungous  tubercles,  varices,  erosions,  and  little  ulcerations.  The 
kidneys  and  bladder  exhibited  nothing  deserving  of  notice.  (^RecueU 
Periodique  de  la  SocUU,  de  Miiecine  de  Paris,  torn.  x.  No.  56.) 
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list  be  had  recourse  to  in  those  cases  where  they  must 
sought  for  in  the  matter  vomited,  or  in  the  contents  of  the 
jmach  after  death.    If  the  characters  furnished  by  the  re- 
nts should  differ  from  those  I  have  described,  the  {)racti- 
)ner  must  pay  no  regard  to  them,  in  deciding  on  the 
esence  or  absence  of  cantharides;  for  animal  substances 
sent  in  the  different  menstrua  very  complicated  phenomena, 
lich  are  little  understood,  and  consequently  liable  to  lead 
;o  error.    In  this  case,  he  must  attend  simply  to  the  phy- 
al  properties  of  the  powder,  to  the  lesions  of  texture,  to 
i  symptoms,  and  the  history  of  the  case. 

^EATMENT  OF  POISONING  BY  CANTHA- 
RIDES. 

741.  We  have  not  yet  acquired  a  sufficiently  extensive 
)wledge  of  the  nature  of  the  principles  composing  cautha- 

s,  and  animal  substances  in  general,  to  be  able  to  flatter 
selves  with  the  hope  of  tracing  out  successfully  the  anti- 
cs of  the  different  poisons  which  they  furnish.  For  which 
son  we  are  obliged  to  refer  the  reader,  for  the  treatment 
question,  to  all  that  has  been  said  generally  in  the  articles, 
the  other  corrosive  substances,  reminding  him  particularly 
the  advantage  to  be  derived  from  the  exhibition,  in  ttie 
t  moments,  of  gentle  emetics,  such  as  oil  in  large  quan- 
es.  Barthez  has  employed  sometimes  with  success,  an 
iilsion  of  milk  of  almonds,  and  syrup  of  diacodium.  M. 
alio,  in  the  case  of  tetanus  which  we  have  given,  obtained 
at  advantages  from  friction  with  a  liniment  composed  of 

of  olives,  liquid  laudanum,  and  ammonia;  he  employed 
J  a  tincture  of  musk  and  opium.    The  details  into  which 

have  gone  in  describing  the  treatment  of  each  of  the 
srsons  which  form  the  subjects  of  the  foregoing  observations, 
laway  the  necessity  of  our  dwelling  any  longer  on  tliis  subject. 

2  G'  2 


CHAPTER  II. 


Class  2nd.   ASTRINGENT  POISONS, 

742.  The  astringent  poisons  are  so  called,  because  they 
frequently  produce  a  remarkable  constriction  of  the  great 
intestines,  and  especially  of  the  colon.  We  shall  perceive 
however  in  the  end,  that  they  are  capable  of  producing  in.- 
ilammation  of  the  texture  of  the  digestive  canal,  and  that 
they  frequently  exert  their  action  upon  the  nervous  system. 
We  rank  in  this  class  only  the  satumine  preparations. 


ARTICLE  1. 

,  SPECIES  I.— THE  COMPOSITIONS  OF  LEAD. 

Var.  1.  Acetate  of  lead. 

2.  Red  oxyde  of  lead,  litharge. 

3.  Carbonate  of  lead.  Cerusse. 

4.  Wines  sweetened  by  lead. 

5.  Water  impregnated  with  lead. 

6.  Food  cooked  in  leaden  utensils. 

7.  Syrups  and  spirits  clarified  with  acetate  of 

lead. 

8.  Saturnine  emanations. 

743.  If  we  were  to  judge  of  the  interest  excited  by  any 
medical  subject,  by  the  number  of  writings  to  which  it  has 
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Iveii  birth,  we  could  not  but  regard  the  poisoning  by  lead, 
s  the  most  important  to  be  known  of  all  those  that  haye 
been  treated  of,  up  to  the  present  time.  In  fact,  Hippocra- 
.63,  Henckel,  Stoll,  Tissot,  Bourdent,  Sauvages,  and  many 
other  celebrated  physicians,  have  endeavoured  to  throw  some 
light  on  certain  points  of  the  history  of  the  colic  occasiotied 
by  the  preparations  of  lead. 

These  illustrious  practitioners,  astonished  at  the  frequency 
and  severity  of  the  diseases  to  which  the  particles  of  this  poison 
^ive  rise,  have  endeavoured  to  examine,  in  their  classical 
works,  or  in  monographs,  into  all  the  objects  connected  with 
it.  Their  labours  have  frequently  given  rise  to  discussions, 
which  have  turned  out  to  the  advantage  of  the  profession ; 
and  it  may  be  asserted,  that  at  this  day  the  treatment  of  the 
diseases  resulting  from  poisoning  by  lead,  is  one  of  those 
things  best  understood  ;  and  without  contradiction,  that  which 
is  the  most  frequently  followed  by  success.  We  shall  proceed 
to  consider  separately,  each  of  the  poisonous  substances  of 
this  class,  in  their  chemical  relations,  before  examining  their 
mode  of  action  upon  the  animal  economy,  and  the  means  of 
preventing  or  arresting  tlieir  deleterious  effects. 

OF  LEAD. 

744.  Lead  is  a  solid  metal ;  of  a  shining  bluish  white 
colour ;  it  is  soft  enough  to  be  scraped  off  with  the  nail, 
and  to  be  bent  in  all  directions  :  it  is  extremely  malleable ;  its 
specific  gravity  is,  as  11,35@. 

745.  When  exposed  to  the  action  of  caloric,  it  easily  enters 
into  fusion,  without  becoming  volatile,  at  least  in  any  sensible 
manner. 

746.  Oxygen  is  capable  of  combining  with  lead,  and  of 
forming  three  oxydes,  which  differ  from  one  another  in  their 
composition,  and  in  their  chemical  and  physical  properties. 
The  protoxyde  is  white,   whilst  it  retains  water ;  and 
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becomes  of  a  beautiful  yellow  when  dried  perfectly;  tlie 
deutoxyde  is  red;  the  peroxyde  is  of  a  flea-colour.*  All 
these  oxydes  when  calcined  with  charcoal,  in  a  red  hot  cruci- 
ble, become  decomposed  in  about  twenty  or  five  and  twenty 
minutes,  and  furnish  carbonic  acid  gas  and  metallic  lead. 

747.  Lead  exposed  to  the  air,  becomes  tarnished,  is  oxy- 
dated,  and  absorbs  carbonic  acid  gas  from  the  atmosphere, 
with  which  it  forms  carbonate  of  lead,  which  is  soluble  in 
an  excess  of  carbonic  acid. 

748.  Sulphur  combined  with  this  metal,  furnishes  a  black 
sulphuret. 

749'  Water  perfectly  deprived  of  air,  exerts  no  action  upon 
lead,  whilst  aerated  water  oxydates  it  with  the  greatest 
facility.  M.  Luzuriaga  has  found,  that  it  is  sufficient  to 
agitate  the  lead  in  a  little  water,  in  contact  with  the  air,  in 
order  to  obtain  a  white  crust  of  an  oxyde.  This  oxyde  is 
scarcely  formed,  when  it  unites  to  the  carbonic  acid  of  the 
atmosphere,  and  gives  birth  -to  carbonate  of  lead,  which  is 
partly  precipitated,  and  a  portion  of  which  remains  in  solu- 
tion by  favour  of  an  excess  of  carbonic  acid.  M.  M.  Bar- 
ruel  and  Merat  obtained  two  ounces  of  acid  carbonate  of 
lead,  extremely  well  crystallized,  from  six  portions  of  water,  left 
during  two  months  in  a  pneumatic  trough  lined  with  lead.f 

750.  The  nitric  acid  at  the  ordinary  temperature,  converts 
lead  into  the  proto-nitrate,  and  furnishes  nitrous  gas  (deut- 
oxyde of  azote)  which  becomes  of  an  orange  colour  in  the  air, 
by  means  of  its  combination  with  the  oxyde  of  the  atmos- 
phere ;  from  which  we  must  conclude,  that  a  portion  of  the 
nitric  acid  has  been  decomposed,  in  order  to  reduce  the  metal 
to  the  state  of  protoxyde.    The  salt  obtained,  crystallizes  in 

*  M.  Berzelins,  in  the  Annales  de  Chimie,  torn.  Ixxxvii.  admits  a  fourth 
oxyde,  of  a  gray  colour,  less  oxydized  than  the  protoxyde  we  have 
mentioned. 

t  Traite  de  la  Coliqvic  M^tallique  par  F.  V,  Merat,  2nd  edition,  p.  ?8. 
Paris,  1312. 
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tetraedral  figures,  the  summits  of  which  are  broken  off ;  it  is 
of  a  white  colour,  fuses  upon  burning  charcoal,  and  dissolves- 
extremely  well  in  distilled  water,  furnishing  a  fluid  in  which 
several  re-agents  produce  precipitates  remarkable  for  their 
colour  (vide  §  755). 

751.  Lead  in  its  metallic  state,  is  not  poisonous,  and  may 
without  inconvenience  be  associated  witli  the  tin,  with  which 
kitchen  utensils  are  tinned.  M.  Proust,  in  a  very  excellent 
work  on  this  subject,  has  concluded,  from  a  very  great  num- 
ber of  experiments : 

"  1st.  That  the  tinning  which  consists  even  of  equal  parts 
of  lead,  cannot  be  dangerous  ;  since  it  is  sufficient  that  the 
lead  should  be  combined  vvith  tin,  in  order  to  prevent  it 
from  being  dissolved,  either  in  lemon  juice,  or  vinegar,  the 
two  acids  most  to  be  dreaded.  The  tin,  being  more  oxyda- 
ble  than  the  lead,  dissolves  exclusively  in  these  acids,  and 
prevents  the  second  from  being  attacked.  The  lead  cannot 
appropriate  to  itself  an  atom  of  oxygen,  but  the  tin  would 
carry  it  off  in  an  instant." 

"  2nd.  That  lead,  when  combined  with  tin  in  equal  por- 
(ions,  and  beyond  that,  can  never  take  precedence  of  this 
.last,  so  as  to  be  oxydated,  and  dissolved  before  it.  This 
.'same  combination,  internally  taken,  and  in  a  stronger  dose 
tthan  what  a  whole  family  could  swallow,  even  when  the 
whole  of  the  tinning  shall  not  last  more  than  eight  days,  is 
iBot  in  a  condition  to  expose  even  in  the  slightest  degree,  the 
health  of  any  one :  neither  is  there  a  single  example  well 
;  attested  of  it."* 

If  instead  of  cooking  acid  aliments  in  vessels  of  tin,  alloy- 
ed with  lead,  vessels  of  this  last  metal  only  be  employed, 
there  is  no  doubt  but  oxydation  and  solution  of  some  of  the 
metallic  particles  would  take  place,  the  ingestion  of  which 


•  Annales  de  Cbimie,  torn.  Ivii,  p,  84.  Memoire  de  M.  Proust. 
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would  occasion  symptoms,  such  as  we  shall  describe  in  giving 
the  history  of  the  acetate  and  carbonate  of  lead. 

OF  THE  ACETATE  OF  LEAD  OF  COMMERCE. 
(SUGJR  OF  LEAD.) 

752.  The  acetate  of  lead  crystallizes  in  parallelopipedes 
flattened,  terminated  by  two  surfaces  disposed  in  talus  or  in 
unformed  needles,  of  a  white  colour,  and  a  sugary  flavour, 
slightly  styptic. 

753.  When  exposed  to  the  action  of  caloric  in  a  crucible, 
it  undergoes  an  aqueous  fusion,  then  dries,  and  becomes  de- 
composed, leaving  a  lump  of  metallic  lead  mixed  with  the 
yellow  protoxyde,  and  an  acid  product  of  a  fetid  smell. 
This  decomposition  is  similar,  to  that  which  vegetable  sub- 
stances undergo  when  heated  for  some  time  (§  311).  Tiie 
quantity  of  lead  in  the  metallic  state,  thus  obtained,  will  be 
more  considerable  if  the  acetate  has  been  previously  mixed 
with  charcoal,  and  particularly,  if  it  be  submitted  for  a  long 
time  to  the  action  of  a  strong  heat. 

734.  The  sulphuric  acid  of  commerce,  poured  upon  the 
acetate  of  lead  in  powder,  decomposes  it  with  effervescence, 
and  sets .  at  liberty  vapours  of  acetic  acid  (vinegar)  easily  to 
be  known  by  their  smell. 

755.  The  sugar  of  lead,  treated  by  distilled  water,  is 
almost  wholly  dissolved  at  the  ordinary  temperature,  provided 
at  least  that  it  be  not  mixed  with  a  great  quantity  of  the 
protoxyde,  or  other  insoluble  substances.  The  filtered  solu- 
tion is  limpid,  transparent,  and  colourless,  and  possesses  very 
remarkable  properties. 

A.  The  sulphuric  acid  decomposes  it,  and  gives  rise  to  a 
precipitate  of  sulphate  of  lead,  of  a  white  colour,  and  very 
abundant :  this  phenomenon  takes  place  even  when  the  solu- 
tion of  acetate  of  lead  is  extremely  diluted.  The  soluble  sul- 
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abates  of  potash,  soda,  ammonia,  &c.  transform  it  also  into 
in  insoluble  sulphate,  and  there  remains  in  the  fluid  an  acetate, 
'he  base  of  which  varies  according  to  the  kind  of  sulphate 
that  has  been  used.  The  sulphate  of  lead  obtained  by  either 
of  these  methods,  when  dried,  and  calcined  with  potash  and 
charcoal,  yields  its  acid  to  the  alkali ;  and  the  oxyde  of  lead, 
being  set  at  liberty,  quickly  revives.  We  shall  avail  ourselves 
of  this  fact  in  the  sequel. 

B.  Sulphurated  hydrogen,  whether  gaseous  or  dissolved  in 
water,  and  the  soluble  hydro-sulphurets,  blacken  immediately 
the  solution  of  the  acetate  of  lead,  and  throw  down  a  black 
sulphuret.    {Rationale  §  315.) 

C.  The  sub-carbonate  of  soda  poured  into  this  salt,  decom- 
poses it  instantly,  and  precipitates  from  it  protoxyde  of  lead, 
combined  with  carbonic  acid.  This  re-agent  is  much  more 
sensible  than  the  hydro-sulphurets  for  discovering  the  particles 
of  lead  dissolved  in  the  acetic  acid.  The  following  experi- 
ment will  put  this  fact  beyond  all  doubt. 

Two  drops  of  the  solution  of  acetate  of  lead,  were  diluted 
with  six  ounces  of  distilled  water ;  the  fluid  was  then  divided 
into  two  portions,  into  one  of  which  was  poured  the  hydro-sul- 
phuret  of  ammonia,  or  hydro-sulphurated  water,  which  did 
not  in  the  least  change  its  transparency  or  colour,  even  at 
the  end  of  four  and  twenty  hours ;  into  the  other  portion  a 
few  drops  of  a  solution  of  sub-carbonate  of  soda  were  let 
fall  ;  the  liquor  instantly  became  turbid,  and  threw  down  a 
white  precipitate, which  was  completely  collected  together,  twelve 
hours  after  the  experiment.    In  order  to  be  assured  that  this 
insoluble  body  was  formed  of  the  protoxyde  of  lead  and 
carbonic  acid,  the  supernatant  fluid  was  decanted,  and  the 
I  precipitate  washed  with  distilled  water,  to  this  a  drop  of 
1  nitric  acid  was  added :  all  at  once  the  solution  was  afi^ected 
'>vith  effiervescence,  and  the  fluid  obtained  furnished  a  black 
I  precipitate  with  the  sulphurated  hydrogen.    M.  Lanibe  had 
already  observed  this  fact. 
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D.  Spring-water  produces  a  white  precipitate  with  the 
sokition  of  acetate  of  lead ;  this  phenomenon  depends  on  the 
great  portion  of  sulphates  and  carbonates,  which  is  frequent- 
ly met  with  in  common  water. 

E.  Ammonia  separates  from  it  instantly  the  white  protoxyde 
of  lead ;  the  precipitate  when  washed  and  dried  on  a  filter, 
acquires  a  yellowish  tinge,  in  proportion  as  it  loses  the  water 
with  which  it  was  combined ;  when  calcined,  it  becomes  of  a 
beautiful  yellow  colour  (§  746). 

F.  The  chromic  acid  and  chromate  of  potash  instantly  de- 
compose the  solution  of  acetate  of  lead,  and  convert  it  into  an 
insoluble  chromate  of  lead,  of  a  beautiful  canary-yellow  colour. 

G-  The  muriatic  acid  and  muriates  produce  a  white  gru- 
mous  precipitate  of  muriate  of  lead,  soluble  in  thirty  or  forty 
times  its  weight  of  distilled  water. 

H.  Zinc  brought  in  contact  with  the  solution  of  acetate  of 
lead,  decomposes  it,  loses  its  brilliancy,  and  becomes  sud- 
denly covered  with  a  black  coat,  upon  which  are  soon  per- 
ceived some  small  scales  of  lead  extremely  brilliant;  and  in 
such  great  numbers,  that  they  end  by  filling  the  vessel 
almost  completely.  This  phenomenon  depends  both  upon 
the  great  affinity  of  the  zinc  for  oxygen  and  for  acetic  acid, 
and  upon  the  action  which  the  electric  fluid  exerts  upon  the 
water  of  the  solution.    Rationale  (vide  §  317.) 

I.  The  infusion  of  gall-nuts  in  alcohol  precipitates  the 
solution  of  acetate  of  lead,  of  a  yellowish  white ;  the  same 
thing  happens  with  a  strong  infusion  of  tea.  ^ 

K.  Burgundy  wine  also  decomposes  this  solution  by  reason  of 
the  sulphates,  carbonates,  and  muriates  which  it  contains,  and 
particularly  the  acidulous  tartrate  of  potash  and  of  lime, 
which  enters  into  its  composition,  and  which  form  with  the 
protoxyde  of  lead  an  insoluble  tartiate. 

L.  Albumine,  poured  into  the  acetate  of  lead,  produces  a 
white  precipitate  in  great  abundance. 

M.  Pure  gelatine  does  not  disturb  this  solution. 
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N.  Broth  decomposes  this  salt,  and  separates  from  it  white 
lakes,  which  exhibit  the  colour  and  consistence  of  glue, 
when  dried  upon  a  filter :  if  calcined  in  this  state,  it  becomes 
decomposed  in  the  manner  of  animal  substances,  grows  yellow, 
and  furnishes,  in  the  course  of  an  hour  and  a  half,  metallic 
lead. 

O.  Milk  is  coagulated  by  the  acetate  of  lead,  employed  in 
sufficient  quantity.  When  one  part  only  of  this  solution  is 
mixed  with  fifty  parts  of  milk,  no  disturbance  is  observed,  and 
the  hydro-sulphurets  precipitate  the  mixture  of  a  gray  colour, 
bordering  on  black. 

P.  Human  bile  is  copiously  precipitated  by  the -acetate  of 
lead ;  the  precipitate,  which  is  composed  of  the  protoxyde  of 
lead  and  animal  matter,  is  decomposed  by  heat,  and  fur- 
nishes metallic  lead.  . 

OF  THE  RED  OXYDE  OF  LEAD  AND  LI- 
THARGE. 

755.  The  deut-oxyde  of  lead  ( minium  J  is  of  a  beautiful 
:ed  colour,  very  heavy,  and  easy  to  distinguish  from  other 
preparations  of  this  kind,  by  the  following  properties. 

1st.  When  heated  in  a  crucible,  to  above  a  brown  red  heat, 
it  becomes  decomposed,  gives  out  oxygen  gas,  and  passes  to 
the  state  of  yellow  protoxyde. 

2nd.  When  brought  in  contact  with  nitric  acid,  diluted 
with  its  weight  of  water,  it  all  at  once  changes  colour,  passes 
to  a  Jlea-colour,  and  after  a  few  minutes'  ebullition,  is  found 
to  be  completely  decomposed,  and  converted  into  tritoxyde  of 
lead  of  a^ea-colouVf  which  remains  at  the  bottom  of  the  phial ; 
and  a  soluble  proto-nitrate  of  lead,  which  may  be  filtered, 
and  in  which  the  sulphuric,  muriatic,  and  chromic  acids,  and 
tlie  hydro-sulphurets,  produce  precipitates  similar  to  those  we 
iiave  described  in  giving  the  history  of  acetate  of  lead.  It 
■nay  be  conceived,  that  in  this  operation  a  portion  of  the 
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minium  is  decomposed,  and  brought  back  to  the  state  of  prot- 
oxyde,  vvJiich  combines  with  the  nitric  acid.  The  oxygen 
proceeding  from  this  decomposition,  acts  upon  the  portion 
of  minium  not  yet  decomposed,  and  converts  it  into  a  flea- 
coloured  trltoxyde. 

3d.  The  oxygenated  muriatic  gas  (chlore)  introduced  into 
water,  which  holds  minium  in  suspension,  likewise  reduces  it 
to  the  state  of  flea-coloured  oxyde,  giving  rise  to  proto- 
muriate  of  lead. 

757.  Litharge  is  only  the  yellow  protoxyde  of  lead 
melted,  and  which  has  been  left  to  crystallize  by  cooling.  It 
always  contains  a  small  quantity  of  carbonic  acid,  which  it 
carries  off  from  the  air  with  which  it  is  in  contact.  It  is  in  the 
form  of  small  reddish  or  yellowish  scales,  which  are  brilliant 
and  vitrified. 

758.  Heated  with  charcoal  in  a  red  hot  crucible,  it 
becomes  decomposed,  and  furnishes  metallic  lead  and  car- 
bonic acid  gas;  this  chaiacter  likewise  belongs  to  all  the 
other  oxydes  of  lead  746). 

759.  When  treated  with  nitric  acid,  it  dissolves,  without 
producing  the  flea-coloured  tritoxyde,  and  the  liquor  contains 
proto-nitrate  of  lead, 

760.  When  left  for  a  month  or  two  with  Burgundy  wine  in 
the  open  air,  it  is  observed  to  dissolve  in  part;  the  wine 
acquires  a  sugary  flavour,  and  becomes  of  an  extremely  pale 
red  colour,  whilst  the  part  of  the  litharge  undissolved,  passes 
to  a  dirty  green.  If  the  liquor  is  filtered  and  examined  by 
the  tests,  it  will  be  seen  that  it  scarcely  reddens  the  infusion 
of  tournesol,  which  phenomenon  is  owing  to  the  acetic  acid 
formed  by  exposure  to  the  air,  being  saturated  by  the  litharge. 
The  sulphuric  and  chromic  acids,  the  chromate  of  potash,  the 
hydro-sulphurets,*  the  sub-carbonate  of  soda,  and  zinc,  pre- 

*  It  sometimes  happens  however  that  the  hydro-sulphurets  are  not  to  be 
depended  on  for  discovering  litharge  dissolved  in  wine.  In  fact,  ahnost 
all  the  red  wines,  without  the  addition  of  lead,  produce  a  slight  precipitat* 


451 

ipitate  this  liquor  in  the  manner  we  have  asserted,  when 
peaking  of  the  acetate  of  lead.  Ammonia  produces  a  dirty 
ellow  turbidness,  whilst  the  acetate  of  lead  without  mixture, 
ields  a  white  precipftate  to  this  alkali ;  from  which  circum- 
tance  we  must  conclude  that  no  account  is  to  be  taken  of  this 
est  in  the  examination  of  lithargyrated  wines.  Lastly  ;  >vhen 
his  liquor  is  evaporated  to  dryness  in  a  capsule  of  porcelain, 
nd  detached  in  order  to  be  calcined  in  a  crucible,  in  the  space 
)f  an  hour,  metallic  points  will  be  obtained,  consisting  of  lead, 
uid  surrounded  by  a  great  quantity  of  yellow  protoxyde ;  the 
vine  is  found  to  be  decomposed,  and  the  charcoal  proceeding 
rom  this  decomposition,  deoxydates  a  part  of  the  protoxyde  of 
ead.  If  it  be  wished  to  obtain  all  the  metal  from  wines 
idulterated  with  litharge,  it  will  be  best  to  add  charcoal  to 
he  mass,  to  be  calcined  in  the  crucible,  in  order  that  the  de- 
omposition  of  the  oxyde  may  be  more  complete. 

M.  M.  Merat  and  Barruel  have  proved,  that  a  chopin  of 
vine,  left  to  digest  in  the  cold  for  forty-eight  hours,  upon  a 
Irachm  of  litharge,  dissolved  twelve  grains  of  it;  so  that 
'  hoever  should  drink  only  two  bottles  of  wine,  would  take 

if  a  dirty  violet  colour,  when  brought  in  contact  with  these  hydro-sulphurets. 
his  observation  has  been  already  made  by  M.  Merat :  "  I  am  persuaded," 

ays  he,  "  that  the  hydro-sulphurets  have  been  more  than  once  the  source 
I  »f  error,  and  have  given  rise  to  false  reports  in  courts  of  justice ;  and  it  is 

I  fact,  that  unless  the  comparative  experiment  be  made,  as  we  have  done, 
khat  there  would  be  no  hesitation  in  attributing  to  lead  the  violet  precipitate, 
nvhich  takes  place  even  in  wines  not  adulterated.  This  precipitate,  and  the 
ifiolet  colouring  of  the  fluid,  happen  hkewise  to  the  wine  that  is  the  most 
ware  and  of  the  best  growth,  as  I  have  repeated  the  experiment  on  Burgundy 
wine  of  the  best  quality."  M.  Merat  rightly  concludes,  that  the  hydro- 
i-ulphurated  water  ought  to  be  preferred  to  the  hydro-sulphurets,  since  it 
produces  no  change  in  genuine  wine.  This  process  is  the  true  touch-stone 
Ibr  discovering  the  smallest  quantity  of  lead  which  might  exist  in  wine."  (Op. 
vitat.  p.  114  and  115.)  We  have  proved  however  that  the  sub-carbonate 
*f  soda  is  a  more  sensible  re-agent  than  the  hydro-sulphurated  water,  since 
It  discovers  the  oxyde  of  lead  in  a  fluid,  which  is  not  rendered  turbid  by 
khe  sulphurated  hydrogen,  (J  755,  C.) 
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forty-eight  grains  of  litharge;  and  the  muid,  consisting  of 
three  hundred  bottles,  would  not  dissolve  less  than  fifteen 
ounces. 

OF  THE  CARBONATE  OF  LEAD. 

761.  The  carbonate  of  lead  is  of  a  white  colour,  and  dis- 
solves readily  in  carbonic  acid  water.  If  the  fluid  in  which  this 
salt  is  dissolved  be  evaporated,  crystals  of  acid  carbonate  of 
lead  will  be  obtained. 

762.  When  heated  in  a  crucible  with  charcoal,  it  becomes 
decomposed,  and  gives  out  metallic  lead. 

763.  When  weak  nitric  acid  is  poured  on  the  carbonate  of 
lead  of  commerce,  it  is  decomposed :  carbonic  acid  gas  is 
disengaged,  and  the  solution  contains  proto-nitrate  of  lead, 
which  is  easy  to  be  ascertained  by  the  re-agents  mentioned  § 
755.  If  the  carbonate  of  lead  be  mixed  with  pure  or  car- 
bonated lime,  the  liquor  will  contain  likewise  nitrate  of  lime. 
This  mixture  may  be  easily  discovered,  by  pouring  into  the 
nitric  solution  a  sufficient  quantity  of  hydro-^ulphuret  of  am- 
monia, in  order  to  precipitate  all  the  lead  in  the  state  of 
a  black  sulphuret  (§  755.  B.)  ;  then  the  supernatant  fluid, 
which  consists  of  nitrate  of  lime  and  nitrate  of  ammonia, 
gives,  on  the  addition  of  sub-carbonate  of  potash,  a  white 
precipitate  of  sub-carbonate  of  lime,  which  may  be  washed 
and  calcined,  in  order  to  procure  the  pure  lime  (§  707). 

OF  WINES  SWEETENED  BY  LEAD. 

764.  Wjnes  sweetened  by  lead  lose  a  great  deal  of  their 
austere  acid  and  bitter  taste :  they  acquire  a  flavour  which  is 
sweet,  and  rather  styptic. 

765.  When  introduced  into  a  glass  retort,  to  which  a  bal- 
loon is  adapted,  they  furnish,  by  the  action  of  a  gentle  heat,' 
alcohol,  which  condenses  in  the  recipient,  and  there  remains 
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the  retort,  a  thick  fluid,  consisting  of  the  different  fixed 
Inciples  of  the  wine,  and  of  the  saturnine  preparation  which 

ered  into  its  composition.  Rationale  (vide  ^  27^.)  This 
iaracter,  added  to  those  we  have  spoken  of  in  giving  the 
story  of  litharge,  will  not  allow  the  confounding  af  wines 
lulterated  with  lead,  with  any  other  poisonous  substance. 

OF  WATER  IMPREGNATED  WITH  LEAD. 

766.  If  we  pay  attention  to  the  facility  with  which  lead 
isses  to  the  state  of  carbonate,  when  brought  in  contact  with 
rated  water,  we  shall  not  feel  surprized  that  persons  have 
metimes  been  strongly  incommoded,  by  having  drank  water 
lich  had  remained  some  time  in  reservoirs  of  this  metal, 
posed  to  the  air. 

767.  The  hydro-sulphurets,  sub-carbonate  of  soda,  the 
romic  and  sulphuric  acids,  &c.  act  with  water  impregnated 
th  oxyde,  or  acid  carbonate  of  lead,  in  the  manner  we  have 
ited,  when  giving  the  history  of  this  nietaUic  acetate;  but 
e  existence  of  carbonate  of  lead  in  these  fluids,  can  only  be 
certained  by  the  acids  decomposing  it  with  effervescence, 
i  by  its  furnishing  metallic  lead  when  calcined  with 
arcoal. 

)F  FOOD  COOKED  IN  LEADEN  UTENSILS. 

768.  Those  kinds  of  food  which  contain  free  vegetable  acids, 
saline  preparations,  are  capable  of  attacking  utensils  made 
lead,  of  oxydating  them,  or  of  favouring  their  oxydation ; 

rleed  of  dissolving  them.  We  have  already  observed,  §  751, 
it  these  consequences  do  not  follow  when  the  lead  is  com- 
ned  with  tin,  because  this  metal,  being  more  eager  for 
ygen  ;  prevents  its  solution.  Whatever  may  be  the  state  of  ' 
'  solution  of  lead  mixed  with  the  food,  it  communicates  to 
a  taste  more  or  less  sugary,  and  metallic  lead  may  be 
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obtained  from  it,  by  calcining  it  in  a  crucible.  It  is  clear, 
that  if  the  fluid  part  of  the  food  contains  lead  in  solution,  the 
tests  which  m  e  have  recommended  to  be  employed  in  ^  755, 
will  discover  it,  even  when  it  only  contains  a  few  particles. 

OF  SYRUPS  AND  SPIRITS  CLARIFIED  WITH 
ACETATE  OF  LEAD. 

769.  M.  Cadet  de  Gassicourt,  in  one  article  of  the  Varit- 
ies  Medicales,  speaks  ^of  the  danger  of  applying  to  grocers, 
for  clarified  syrups  of  honey  or  raisins,  as  well  as  for  brandy 
rendered  colourless.  This  clarification  being  eflFected  by  means 
of  acetate  of  lead,  it  is  of  the  utmost  importance  not  to 
leave  any  vestige  of  this  dangerous  salt  in  the  fluid ;  and  this  is 
a  precaution  which  these  preparers,  who  are  strangers  to  che- 
mistry cannot  take.  M.  Boudet  has  likewise  discovered  the 
presence  of  a  tolerable  quantity  of  lead  in  these  articles, 
blindly  exposed  to  sale.  ( Journal  General  de  Medecine,  pap 
M.  Sedillot,  tom.  xfiv.  page  321.) 

ACTION  OF  THE  DIFFERENT  COMPOUNDS  OF 
LEAD  UPON  THE  ANIMAL  ECONOMY. 

770.  A  single  glance  at^he  medical  observations  hitherto 
collected,  will  be  sufficient  to  convince  any  one  of  the  danger 
to  which  those  persons  are  exposed,  w  ho  make  use  of  lead  and 
its  compounds.  Painters,  plumbers,  potters,  glaziers,  workers 
in  glass,  gilders,  chemists,  miners,  &c.  &c,  are  often  at- 
tacked with  the  most  se/ere  Colics,  sometimes  succeeded  by 
death,  from  having  only  handled  saturnine  preparations,  or 
even  from  being  placed  within  the  sphere  of  their  emanations. 

When  injected  into  the  veins,  the  salts  of  lead  produce 
symptom  sexceedingly  grievous,  and  destroy  life  Jn  ?  ^'^'7; 
short  space  of  time,  even  when  only  a  few  grains  are  m-n 
jected.    Lastly,  when  introduced  into  the  stomach  in  a  larger 
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ose,  they  universally  give  rise  to  symptoms,  which  are  more 
or  less  severe,  and  which  the  animals  sometimes  sink  under. 

We  conceive  ourselves  authorized  to  conclude,  from  a  great 
lumber  of  facts  ascertained  with  the  greatest  caution,  that 
•he  phenomena  exhibited  by  animals  submitted  to  the  actioji 
3f  lead,  under  the  different  circumstances  we  have  just  spoken 
jf,  take  place  from  causes  which  are  not  always  the  name. 
We  shall  now  relate  the  circumstances  which  appear  the  most 
jroper  to  support  this  assertion. 

AUSES  OF  THE  SYMPTOMS  PRODUCED  BY 
SATURNINE  EMANATlOJSfS. 

1st.  Animals  living  about  the  boilers,  in  which  the  prepara- 
ions  of  lead  are  evaporating,  in  the  course  of  a  few  dayj 
>ecome  dejected,  lose  their  appetite,  and  pass  their  excre- 
uents  with  difficulty.  This  state  of  things  'in  a  short  time 
rows  worse ;  their  urine  soon  becomes  bloody ;  sometimes 
tiey  vomit  blood,  and  their  excrements  become  tinged  with 
t :  their  agony  is  expressed  by  a  continual  going  round,  in 
vhich  action  they  expire,  having  the  befly  flattened  laterally, 
nd  their  flanks  quite  sunk  in.    One  of  these  animals,  after 
aving  remained  some  time  in  a  warehouse  of  minium,  died 
1  horrible  convulsions.    Its  limbs  were  strongly  contracted, 
i.nd  the  claws  pushed  out  from  the  fingers;  there  was  nothing 
eemarkable  in  the  interior,  except  a  contraction  somewhat  dis- 
■nct  of  tlie  intestines :  all  the  other  organs  were  sound. 

2nd.  Edme  V***,  a  potter,  aged  thirty-nine  years,  labomed 
under  the  metallic  colic,  and  was  treated  for  it  in  the  Charity, 
lii  September,  1802,  The  month  after,  he  was  again  seized  ; 
m  the  24th  of  October,  he  was  brought  to  the  Charity  about 
Jour  in  the  afternoon  ;  he  was  not  able  to  utter  a  single  word  ; 
iiis  wife  informed  us  that  he  had  been  for  several  days  seized 
ink  a  very  violent  polio.    The  debility  of  this  patient  was  so 
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great  that  he  died  the  same  night  about  ten  o'clock,  without 
experiencing  any  convulsions. 

Inspection  of  the  Body.  The  body  was  robust,  fat,  full 
of  flesh,  and  the  tongue  in  excellent  order  ;  the  thorax  sound- 
ed well  throughout ;  the  abdomen  was  neither  more  retracted, 
or  more  tense  than  natural. 

The  brain  was  perfectly  sound;  its  circumvolutions  were 
entirely  flattened,  although  not  the  smallest  quantity  of  fluid 
was  found  in  its  ventricles.  The  heart  was  in  its  natural  state, 
as  well  as  the  lungs,  the  right  lobe  of  which  adhered  slightly 
to  the  posterior  part  of  the  pleura  costalis.  The  liver  was  iD 
good  condition ;  as  was  likewise  the  spleen,  except  that  it  ex- 
hibited a  cartilaginous  concretion,  forming  a  patch  of  about 
an  inch  broad  on  its  convex  surface.  The  stomach  was  sound, 
as  well  as  the  intestines,  which  contained  no  worms,  but  little 
gas,  and  scarcely  any  alimentary  matter :  the  whole  of  the 
colon  was  shrunk  in  its  diameter,  but  on  pressing  air  into  it, 
it  resumed  its  bulk.  The  pectoral  muscles  were  very  red ;  the 
ribs  were  not  fragile. 

3d.  Jean  B***,  house-painter,  forty  years  of  age,  of  a  san- 
guine temperament,  and  strong  constitution,  was  brought  to 
the  Charity,  in  the  month  of  April,  1803.  He  was  senseless; 
felt  excruciating  pains  in  the  abdomen,  which  was  contracted ; 
the  pulse  was  scarcely  perceptible ;  the  limbs  were  agitated 
with  violent  convulsions :  he  died  a  few  hours  afterwards. 

Inspection  of  the  Body.  The  tongue  was  clean,  the  belly 
tolerably  distended,  and  not  at  all  retracted :  the  muscles  of 
the  left  arm  were  violently  contracted. 

The  brain  was  sound,  as  were  likewise  the  heart  and  lungs. 
On  opening  the  abdomen,  there  exhaled  a  sharp  and  irritating 
odour :  the  liver  was  in  its  natural  state,  the  spleen  in  good 
order,  the  stomach  sound  and  empty  ;  the  small  intestinea 
were  sound,  though  rather  red,  and  contained  some  gases; 
the  colon  and  rectum  were  empty,  and  exceedingly  contracted ; 
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out  were  easily  distended ;  the  coecum  contained  yellow  liquid 
ToBcal  matter ;  the  kidneys  and  bladder  were  in  their  natural 
state,  the  muscles  were  extremely  red. 

M.  Merat,  from  whom  we  have  borrowed  these  facts,  rightly 
concludes  that  lead,  in  these  kinds  of  affections,  exerts  its  dele- 
terious influence  upon  the  muscular  coat  of  the  intestinal 
canal,  and  particularly  on  the  nervous  system  distributed  over 
these  muscles :  thence  the  anomalous  nervous  appearances 
sometimes  observed.  What  tends  to  support  my  opinion, 
that  this  disease  is  seated  in  the  muscular  coat,  is  the  re- 
traction  and  constriction  of  the  intestine  which  exists  in 
^'  certain  parts  of  it;  properties  inherent  in  the  muscles, 

•  ntl  possessed  by  the  other  systems.  If'  the  lead  exerted 
'  its  action  on  the  mucous  coat,  there  would  be  an  abundant 

•  secretion  of  the  fluid  peculiar  to  that  membrane ;  there 
^'  would  be  either  dysentery  or  dianhoea,  which  is  far  from 
"  being  the  case ;  since  there  is  constipation.  Still  less  does  this 

•  metal  act  upon  the  peritonaeal  portion  of  the  intestines; 
^  we  should  then  have  a  kind  of  peritonitis,  that  is  to  say, 
'  fever,  tension  of  the  belly,  distension,  heat,  &c. — all  which 

•  phenomena  are  far  from  existing,  and  the  direct  contrary  to 
'  which  are  found  ;  such  as  flattening  of  the  abdomen,  insen- 
'  sibility  to  pressure,  apyrexia  &c."* 

CAUSES  OF  THE  SYMPTOMS  PRODUCED  BY 
THE  INJECTION  OF  SATURNINE  PREPARA- 
TIONS INTO  THE  VEINS. 

Experiment  1st.  Thirteen  grains  of  the  acetate  of  lead  of 
?ommerce,  dissolved  in  a  drachm  and  half  of  distilled  water 
uere  injected  into  the  jugular  vein  of  a  small  and  weak  dog. 
The  injection  was  hardly  accomplished,  when  the  animal  made 
hree  or  four  deep  inspirations,  and  died  without  the  least 


*  Merat,  Opi  Citat.  p.  256. 
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sign  of  pain  or  convulsions.  He  was  instantly  opened.  The 
heart  was  beating  forcibly ;  the  blood  contained  in  the  left 
ventricle  was  fluid,  and  of  a  vermilion  red  colour,  that  whiek 
filled  the  right  ventricle,  was  also  fluid;  the  lungs,  which 
were  of  a  beautiful  rose  colour,  were  crepitating,  and  their 
substance  did  not  appear  to  be  hardened. 

Experiment  '2nd.  Five  grains  of  acetate  of  lead,  di 
solved  in  two  drachms  of  distilled  water,  were  injected  in' 
the  jugular  vein  of  a  robust  dog  of  middle  size.  The  nex 
day,  the  animal  appeared  to  have  ailed  nothing.  On  the 
third  day  be  became  dejected,  and  refused  to  take  food,  but 
still  preserved  the  power  of  walking.  On  the  fourth  day  his 
movements  became  tortuous  and  difficult ;  his  posterior  ex- 
tremities, which  were  weaker  than  the  anterior,  exhibited 
from  time  to  time  some  very  slight  convulsive  movements  ;  he 
was  extremely  weak.  He  died  on  the  fifth  day  at  seven  in  the 
morning.  The  lungs  were  crepitating  throughout  tbeir  whole 
extent,  and  did  not  appear  to  shew  the  least  trace  of  injury; 
the  stomach  was  sound. 

Experiment  3d.  From  one  to  three  grains  of  acetate  of 
lead,  were  frequently  injected  into  the  jugular  veins  of  several 
weak  and  middle-sized  dogs,  without  their  having  appeared  to 
be  incommoded  by  it.  Once  or  twice  only  the  animals  sub- ' 
mitted  to  these  experiments  made  some  slight  efforts  to  vomit, 
and  threw  up  a  small  quantity  of  whitish  stringy  matter.  ^ 

It  follows  from  these  facts,  1st.  That  the  acetate  of  leadi 
introduced  into  the  torrent  of  the  circulation,  is  not  so  ener- 
getic a  poison  as  most  of  the  other  metallic  salts ;  2nd.  Thati^ 
when  it  is  injected  in  the  dose  of  several  grains,  it  is  capable 
of  producing  serious  accidents,  followed  by  death  more  or  less 
speedy,  the  cause  of  which  appears  to  depend  on  lesion  of 
the  nervous  system.* 

•  In  one  of  my  experiments  on  this  salt,  T  obtained  results  wbich  appear 
to  me  important  to  be  made  known.  After  having  injected  into  the  jugular 
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CAUSES  OF  THE  SYMPTOMS  PRODUCED  BY 
THE  ACETATE  OF  LEAD  INTRODUCED 
INTO  THE  STOMACH. 

Experiment  Ist.  A  small  dog  was  made  to  swallow  a 
Irachm  and  a  half  of  acetate  of  lead  in  a  solid  form.  In  five 
ninutes,  the  animal  vomited  without  effort  a  tolerable  quau- 
ity  of  white  matter  mixed  with  food.  These  vomitings  were 
epeated  four  times  in  the  course  of  the  first  half  hour  after 
he  ingestion  of  the  poison  :  and  it  was  only  after  making  the 
nost  violent  efforts,  that  he  succeeded  in  throwing  up,  the 
ast  time,  some  yellow  stringy  matter  of  a  bilious  appearance. 
The  next  day,  he  took  food,  and  did  not  appear  at  all  ill. 
3)onsidering  him  to  be  recovered,  ten  days  after  the  first  attempt 
it  poisoning,  he  was  made  to  swallow  three  drachms  and  a 
half  of  the  same  salt  reduced  to  a  fine  powder.  Shortly 
ifter,  he  vomited  up  some  white,  stringy,  and  frothy  matter^ 
ind  had  two  yellowish  stools,  in  which  he  passed  some  solid 
xcrements.    During  the  first  fifty  minutes,  he  did  not  cease 

0  make  the  most  violent  efforts  to  vomit ;  and  it  was  with  the 
itmost  difficulty  that  he  succeeded  in  throwing  up  thrice  a 

t  ein  of  a  dog  of  middle  size,  ten  grains  of  acetate  of  lead  dissolved  in  two 
drachms  of  distilled  water,  the  aniraal  appeared  suffocated;  his  respiration 
became  difficult,  panting,  and  precipitate :  there  flowed  from  his  mouth, 

1  tolerable  quantity  of  reddish  serosity ;  and  he  died  thirty-five  minutes 
»fter  the  injection,  without  having  given  the  least  sign  of  vertigo,  paralysis, 

r  convulsions.  On  dissecting  the  body  immediately  after  death,  the  lungs 
ere  found  livid  iu  patches,  their  texture  more  tight  than  in  the  natural 

rate,  and  very  little  crepitating.   The  heart  scarcely  contracted;  it  was 

ound  empty.   The  other  organs  exhibited  no  signs  of  injury. 
Is  this  isolated  fact  sufficient  to  prove  that  the  acetate  of  lead  acts  upou 

lie  lungs?  I  think  it  is  allowable  to  doubt  it.  In  fact,  if  this  compound 
fcxerted  its  action  on  these  organs>  should  we  not  have  found  in  experiment 
♦be  Ist,  the  blood  of  the  left  ventricle  blackened  ?  and  in  experiment  the 

'■ud,  would  not  the  animal,  after  having  experienced  the  action  of  the 
poison  during  four  days,  have  exhibited  some  sort  of  injury  of  the  lungs? 
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small  quantity  of  white  and  mucous  foam  ;  he  had  then 
another  stool,  and  fell  into  a  state  of  dejection.  Six  hours 
after  the  poisoning  he  appeared  cast  down,  was  little  sensible 
to  external  impressions,  and  remained  lying  on  the  belly.  He 
died  the  next  day  at  five  in  the  evening,  twenty-eight  hours 
after  swallowing  the  poison,  without  having  been  agitated  by 
any  convulsive  movements,  or  uttering  the  smallest  complaint. 

The  mucous  membrane  of  the  stomach  was  red  in  patches, 
evidently  inflamed,  and  covered  with  a  small  quantity  of  a 
flaky  fluid ;  the  muscular  coat  underneath  presented  a  clear 
red  colour.  The  other  parts  of  the  digestive  canal  exhibited 
no  remarkable  alteration.  The  lungs  were  in  their  natural 
state.* 

Experiment  2ud.  At  one  o'clock,  the  oesophagus  of  a  small 
dog  was  detached  and  perforated ;  ah  ounce  and  a  half  of 
acetate  of  lead,  dissolved  in  three  ounces  of  distilled  water, 
.was  cher>  introduced  into  the  stomach,  and  the  oesophagus  tied 
below  the  opening,  to  prevent  vomiting.  At  the  end  of  six 
minutes,  the  aninial  began  to  make  the  most  violent  efforts  to 
vomit,  and  repeated  them  fi  equently  during  the  first  half  hour 
after  the  operation.  At  forty  minutes  past  one,  he  bad  a 
liquid  stool,  in  which  was  a  small  quantity  of  solid  excrement. 
At  four  o'clock  he  was  lying  on  his  side,  and  had  a  convulsive 
trembling  of  the  muscles  of  the  right  fore  leg :  his  limbs 
were  from  time  to  time  agitated  by  slight  movements ;  when 
set  up  on  his  feet,  and  dragged  on  by  means  of  a  cord,  he  made 
a  few  steps  with  very  great  difficulty ;  shortly  after,  his  pos- 
terior extremities  bent  down ;  the  animal  remained  for  a  few 
moments  as  if  he  had  been  drunk  with  wine,  then  fell  all  at 
once  upon  his  head,  like  an  inert  mass  abandoned  to  its  own 
weight ;  he  continued  to  make  fruitless  efforts  to  vomit.  At 

*  On  analyzing  the  matter  thrown  np  in  the  fiist  vomitings,  it  was  eas\ 
to  ascertain  that  it  contained  a  very  great  quantity  of  tlie  acetate  of  lead 
which  the  animal  had  swallowed. 


461 


IX  o'clock  these  symptoms  had  acquired  greater  violence  ;  he 

as  almost  dying.    He  expired  at  half  past  ten  at  night. 

Dissection.  On  opening  the  abdomen,  we  were  struck  with 
he  beautiful  white  colour  of  the  portion  of  the  digestive 
;anal  contained  in  this  cavity,  which  exhibited  nevertheless 
lere  and  there  some  reddish  streaks.  The  stomach  contained 
I  tolerable  quantity  of  fluid ;  on  letting  it  out,  there  was  per- 
•eived  in  the  interior  of  this  viscus,  a  lining  like  a  membrane, 
jf  a  clear  blue  colour,  similar  to  that  of  ashes,  which  could 
iasily  be  removed  by  scraping  it  lightly  with  a  knife. 

This  lining  which  was  about  one  line  in  thickness,  had  a 
^ruraous  appearance,  and  possessed  the  same  taste  as  the 
icetate  of  lead;  it  diffused  a  smell  somewhat  resembling  that 
3f  vinegar  of  the  four  thieves.    The  mucous  membrane 
liroughout  its  whole  extent,  and  on  every  point  of  the 
itomach,  exhibited  a  gray  ash-colour :  the  two  other  coats  of 
his  viscus  did  not  appear  to  have  suffered  any  sensible  altera- 
ion  :  on  the  whole  internal  surface  of  the  intestines,  a  grayish 
uid  grumous  lining  was  also  observed,  similar  to  that  in  the 
stomach :  the  diameter  of  the  great  intestines  was  not  in  the 
least  contracted.    The  lungs,  which  were  crepitating  in  some 
)oints,  presented  patches  of  a  livid  red  substance,  more  com- 
pact than  in  the  natural  state. 

Experiment  3d.  At  eleven  o'clock,  a  dog  of  middle  size, 
was  made  to  swallow  while  fasting,  an  ounce  and  half  of 
acetate  of  lead,  solid  and  perfectly  levigated :  five  minutes 
afterwards  the  animal  made  efforts  to  vomit,  and  threw  up  at 
three  different  times  a  considerable  quantity  of  whitish  matter : 
the  vomitings  returned  again  in  the  course  of  an  hour.  At 
four  o'clock  he  was  quiet,  and  appeared  to  be  suffering  pain 
in  the  belly.  The  next  day  at  nine  in  the  morning,  he  drank 
a  great  quantity  of  water,  which  he  soon  threw  up,  and 
refused  to  take  food:  he  enjoyed  the  free  exercise  of  his 
limbs  and  his  senses:  and  was  not  agitated  by  any  convulsive 


movements  J  he  expired  at  six  in  the  evening,  in  a  atate  of 
great  dejection. 

The  Dissection  took  place  the  next  day  at  noon.  On  open- 
ing the  stoiaiach,  the  mucous  membrane  was  found  to  be  of  i 
deep  red  colour  throughout  its  whole  extent :  near  the  cardia 
were  found  several  spots  of  a  black  colour,  about  the  size  of 
a  pea;  the  portion  bordering  on  the  pylorus,  likewise  ex- 
hibited a  few  of  these  spots;  it  was  moreover  sprinkled  with 
a  multitude  of  points  of  small  diameter,  and  of  a  blackish 
gray  colour :  the  surface  of  this  membrane  which  is  in  im- 
Ihediate  contact  with  the  muscular  coat,  as  well  as  the  muscular 
tiid  Serous  coats,  were  of  a  fiery  red  colour,  so  that  the 
istomach  appeared  to  be  highly  inflamed,  even  before  it  wa;^ 
Opened.  The  intestinal  canal  presented  no  alteration;  the 
lungs  were  perfectly  sound.  / 

It  results  from  these  facts:  Ist.  That  acetate  of  lead  int/o- 
duced  into  the  stomach  m  a  large  dose,  produces  death  iii  die 
course  of  a  few  hours,  even  when  the  animals  are  allo\yed  the 
power  to  vomit.  2nd.  That  animals  who  swallow  this^alt  in  a 
Sohd  form,  and  throw  up  a  part  of  it  by  vomiting,  die  in  con- 
Sequence  of  the  corrosion  it  produces  in  the  digestive  canal, 
which  corrosion  the  inspection  of  the  deatL/bodies  places 
beyond  all  doubt.  3d.  That  when  taken  in  a^iquid  form,  and 
it  lies  long  enough  in  the  stomach  foj/^bsorption  to  take 
place,  its  fatal  effects  depend  more  dn  its  action  upon  the 
nervous  system,  than  on  the  inflammation  it  produces.  4tl.. 
That  it  produces  no  serious  symptoms  unless  when  taken  in  a 
sufficiently  strong  dose,  and  after  having  remained  a  sufficient 
length  of  time  in  the  stomach.  When  swallowed  in  small 
quantity  its  action  is  confined  to  the  exciting  vomiting,  and  in- 
creasing the  alvine  discharges  :  the  same  thing  takes  place  in  a 
great  number  of  saturnine  preparations. 

We  think  proper  to  support  this  last  conclusion  by  a  few 
fresh  experiments. 
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1st.  A  small  dog  was  made  to  swallow  an  ounce  of  acetate 
1  lead,  dissolved  in  three  ounces  of  distilled  water :  he 
jstantly  vomited  a  very  considerable  quantity  of  fluid  matter, 
I  which  was  a  great  deal  of  acetate  of  lead,  and  some 
imentary  matter  :  these  vomitings  were  six  times  repeated  in 
le  space  of  fifteen  minutes.  The  next  day,  the  animal  was 
irmented  with  an  ardent  thirst ;  he  drank  a  great  quantity  of 
aid,  which  was  quickly  vomited  ;  he  did  not  appear  to  be  ill. 
,t  two  o'clock  he  ate  a  little  meat,  which  he  likewise  threw 
p  a  few  minutes  after ;  his  movements  appeared  to  be  per- 
ctly  free.  On  the  third  day  he  refused  food  ;  he  continued  to 
3  tormented  by  an  ardent  thirst,  and  no  longer  vomited  the 
ink  which  he  took.  On  the  sixth  day,  he  began  to  take 
□urishment.  Nine  days  after  the  introduction  of  the  poison, 
le  animal  who  possessed  a  great  degree  of  activity,  attempted 
)  escape,  making  frightful  bowlings  :  he  was  consequently 
luzzled  in  a  very  strong  manner,  and  by  that  means  was 
boaked. 

The  membranes  of  the  stomach  and  intestines  were  sound, 
id  did  not  in  any  manner  exhibit  the  appearance  we  have 

oken  of  in  the  dissections  of  those  dogs  which  form  the  sub- 
cts  of  the  preceding  experiments. 

2nd.  Half  an  ounce  of  minium  (red  deutoxyde  of  lead)  was 
iven  to  a  small  dog.  At  the  end  of  three  quarters  of  an  hour, 
le  animal  vomited  some  red  matter,  and  did  not  appear  to 
iffer  any  pain.  The  next  day  he  refused  to  eat.  On  the 
lird  day  he  was  made  to  take  six  drachms  of  the.same  oxyde; 
n  hour  and  half  after,  he  vomited  almost  the  whole  of  the 
oison  taken.  The  fourth  and  fifth  days  he  refused  food ;  he 
i  ank  a  tolerable  quantity  of  water,  a^d  appeared  rather  de- 
cted.  On  the  sixth  day  he  began  to  eat.  The  seventh  and 
ighlh  day  he  had  an  excellent  appetite,  and  a  great  deal 
f  food.  He  made  his  escape  on  the  tenth  day,  and  it  was  im- 
tossible  to  catch  him. 

3d.  A  dog  of  middle  size  was  made  to  swallow  half  an 
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ounce  of  carbonate  of  lead :  he  vomited  four  times  in  the 
space  of  ten  or  twelve  minutes.  The  next  day  he  fed  as 
usual^  and  appeared  perfectly  recovered. 


SYMPTOMS  OF  POISONING  BY  SATURNINE 

PREPARATIONS. 

Observation  1st. 

Germain  R  ***,  manufacturer  of  earthen  ware,  aged  thirty- 
three  years,  of  a  good  constitution,  was  attacked  suddenly,  on 
the  27th  of  January,  1804,  with  very  severe  abdominal  pains, 
seated  principally  about  the  navel,  accompanied  with  hardness 
and  retraction  about  the  belly.  The  same  day  he  lost  his  ap- 
petite, and  had  no  stools  ;  the  colics  continued  all  night,  and 
prevented  him  from  sleeping.  The  three  following  days  the 
same  symptoms  continued,  notwithstanding  the  use  of  milk 
and  emollient  glysters  which  the  patient  took.  On  the  fourth 
day  he  came  to  the  Charity :  the  pains  were  acute,  without  re- 
mission, and  occupied  particularly  the  umbilical  region ;  the 
belly,was  neither  very  hard,  nor  sensibly  retracted;  there  ex_ 
isted  loss  of  appetite  and  constipation ;  the  pulse  was  nearly 
natural. 

The  treatment  was  immediately  entered  upon  (vide  the 
treatment  of  the  Charity  immediately  after  §  781).  The  first  » 
medicines  were  vomited  without  any  mixture  of  bile ;  the  ^ 
glysters  produced  copious  stools  of  hardened  excrement  ■  and 
from  the  first  evening  of  his  entrance,  the  patient  declared  that  f 
the  colics  had  lost  three-fourths  of  their  violence.    He  slept 
during  the  night.    The  vomit  of  the  next  day  procured  con- 
siderable evacuations  upwards  and  downwards;  the  matter  ^ 
vomited  was  yellow  and  bitter.    The  cathartics  had  produced 
copious  and  liquid  stools ;  the  succeeding  days,  the  gripes  dis- 
appeared, sleep  and  appetite  returned ;  and  on  the  fifth  day 
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)ra  his  admission,  the  patient  went  out  of  the  hospital  per- 
tly cured. 

Observation  2nd. 

D         a  plumber,  aged  forty  years,  of  a  bilious  tempera- 
_nt,  and  pale  countenance,  had  already  laboured  under  the 
inter's  colic  four  times.  This  attack,  which  was  the  fifth,  had 
eady  existed  four  days.    He  was  admitted  into  the  Charity 
the  month  of  January,  1803,  when  he  was  in  the  following 
ndition  :  belly  supple,  but  painful,  particularly  about  the  epi- 
strium;  pain  increased  on  pressure;  no  stools  except  by 
^  glysters ;  pulse  rather  slow ;  paralysis  of  the  extensores 
iscles  of  the  hands,  which  had  existed  two  years,  but  was 
coiike  much  more  notorious  within  these  few  days.    On  the 
th  commenced  the  treatment  (water  of  '  cassia  Jistularis, 
'h  three  grains  of  emetic  tartar,  sudorific  ptisan,  anodyne 
ijster,  theriaca,  two  plates  of  soup,  three  of  hroth ).  The 
)th,  ( six  grains  of  tartar  emetic  in  eight  ounces  of  water, 
dorific  ptisan,  anodyne  glyster,  theriaca  zoith  a  grain  of 
ium,  two  plates  of  soup,  three  of  broth  ).*  Gripes  very  se- 
re ;  had  four  or  five  attacks  in  the  day,  is  seized  by  convul- 
)ns,  called  cramps,  with  loss  of  sense  for  about  half  an  hour, 
thout  the  least  foaming  at  the  mouth.    The  l6th  (Infusion 
tilia,  antispasmodic  draught,  five  plates  of  soup ),  fresh 
tack  in  the  morning.    During  the  day  agitations  and  move- 
jnts  of  the  arms,  pulse  very  small  and  frequent,  pain  of  the 
lly.    In  the  evening,  sharp  pains  in  the  abdomen,  in  the 
iglibourhood  of  the  kidneys,  and  in  the  thighs ;  agitation  ; 
ilse  small,  unequal,  and  frequent;  looks  wild.    The  17th 
ame  prescription),  appearance  more  tranquil,  pains  slight  in 
e  belly,  sharp  in  the  thighs;  agitation;  pulse  tense,  con- 
ntrated,  and  frequent.    The  18th  (idem),  looks  still  wild, 

*  The  terms  soup  and  hroth,  almost  synonymous  in  our  own  language,  in 
onch  are  very  distinct :  soup  is  formed  from  vegetables  aud  slices  of 
cad,  hroth  alv\ray8  from  meat,  (Translator,) 
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^-"o  at  intervals,  in  other  respects  the  symptoms  ar6  the 
same  as  on  the  l6th.  The  19th,  delirious  in  ihe  night.  The, 
20th,  the  same  state.  The  21st,  less  delirium,  scarcely  out  of 
his  senses.  The  22d,  the  same  state.  The  2Sd,  (uj)  to  this 
day  the  same  prescription  as  the  l6lh),  the  patient  has  re- 
covered his  senses.  On  the  following  days  he  was  restored  to 
his  ordinary  state  of  health  before  his  admission  into  the  hos- 
pital, that  is  to  sayj  he  went  out  cured  of  his  colic,  but  not 
altogether  of  the  paralysis.  He  went  out  on  the  3d  of  Ja- 
nuary. 

Observation  3d. 

Jean  C***,  aged  twenty-eight  years,  a  plumber,  of  a  bili- 
ous sanguine  temperament,  had  enjoyed  good  health  till  he, 
was  twenty  years  of  age,  at  which  time  he  began  his  busi- 
ness. From  that  time,  till  the  month  of  October,  ]  803,  lie 
was  four  times  attacked  with  the  metallic  colic,  which  was  ac- 
companied each  time  with  vomitings  of  yellow  and  fetid  mat- 
ter, frightful  and  repeated  convulsions,  and  sharp  pains  in  the 
epigastrium.  The  last  colic,  which  happened  three  year* 
before  this  one,  lasted  three  months;  but,  like  the  others, 
yielded  to  the  treatment  of  the  Charity. 

In  the  month  of  October,  above-mentioned,  the  fifth  attack 
was  distinguished  by  loss  of  appetite,  spontaneous  vomitings, 
general  uneasiness,  pains  in  the  limbs,  and  a  general  sensa- 
tion of  cold  which  was  not  followed  by  heat,  but  by  constipa- 
tion.   The  next  day  the  patient  was  in  the  same  state ;  h 
experienced  beside  violent  gripings,  considerable  convulsions/| 
which  returned  seven  or  eight  times  in  the  day,  with  contrac- 
tion of  the  jaws,  convulsive  movements  of  the  eyes  and  of  all 
the  limbs,  with  such  agitation  and  struggling,  that  several  men 
could  scarcely  hold  him ;  the  urine  was  free.    During  the 
eight  following  days,  the  state  of  the  patient  was  equally  dis-, 
tressing;  the  convulsions  returned  from  time  to  time,  and! 
were  constantly  followed  by  deep  sleep,  and  ou  waking,  by 
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tins  in  the  limbs  and  in  the  epigastric  region.    On  tbe  tenth 
:;iy  of  the  disease  he  was  brought  to  the  Charity.    He  had 
Hissed  the  night  in  violent  delirium ;  his  eyes  were  puffed  up, 
■  ud  painful  all  round  them ;  his  countenance  was  rather  ani- 
ated,  his  aspect  expressed  astonishment,  his  mouth  was  clog- 
id,  the  tongue  natural,  respiration  free ;  the  abdomen  and 
ins  were  rather  tumefied,  and  painful  to  the  touch;  the  heat 
"skin  natural,  and  the  pulse  rather  elevated  and  frequent. 
>uring  the  night  the  patient  had  severe  pains,  convulsions, 
ilirium,  and  copious  stools. 

Notwithstanding  these  anomalous  symptoms,  the  relation  of 
e  patient,  the  recollection  of  former  diseases  which  had 
)mmenced  in  the  same  manner,  and  had  yielded  to  the  treat- 
ent  for  colic,  many  of  the  characters  of  the  existing  disease 
moved  all  hesitation  about  employing  the  same  treatment. 
■  that  same  day  the  colic  became  less,  but  the  navel  continu- 
1  very  painful.  On  the  twelfth  day,  there  was  scarcely  any 
ore  colic,  and  not  any  delirium.  On  the  thirteenth,  a  com- 
ete  cessation  of  all  the  p&ins  ;  and  on  the  sixteenth  day,  the 
itient  went  out  of  the  hospital.* 

Observation  4th. 

N***,  aged  twenty-five  years,  of  a  bilious  temperament, 
ho  had  been  employed  as  a  colour-grinder  for  eighteen 
lonths  past,  had  experienced  the  metallic  colic  for  the  first 
me  about  seven  months  before.  On  the  5th  of  July,  1805, 
e  again  felt  the  first  symptoms  of  a  second  attack.  At  first, 
ight  colics,  loss  of  appetite  and  of  sleep ;  borborygmi ;  in  a 
lort  time  pains  of  the  abdomen  more  severe,  with  vomitings ; 
)  felt  also  painful  lassitude  in  the  arms ;  this  was  felt  still 
lore  in  the  night.  The  two  following  days  the  symptoms 
ent  on  increasing  ;  he  came  to  the  Clinical  Ward. 

On  the  8th,  the  belly  was  contracted,  the  pulse  hard  and 
ow;  pressure  on  the  abdomen  gave  him  some  relief;  but  on 

•  Observation  communicated  by  M.  Laennec,  M.  P, 
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pressing  the  epigastrium,  the  pulsation  of  the  coeliac  artery 
was  felt.  (  Water  of  cassia  with  three  grains  of  tartar  eme* 
tic,  purgative  glysier,  simple  sudorific  ptisan.)  The  patient 
threw  up  the  cassia-water,  mixed  with  green  and  viscid  flakes, 
and  had  no  stool.  The  glyster  caused  the  passage  of  some 
hard  excrement  in  small  balls,  and  afterwards  of  some  liquid 
stools,  which  gave  him  relief. 

The  9th.    ( Six  grains  of  stibiated  tartar  dissolved  in  eigW 
ounces  ofzvater,  simple  sudorific  ptisan^  anodyne  glyster,  the- 
riaca,  with  a  grain  of  opium.)    Copious  vomitings  of  green* 
ish  matter,  no  stools ;  pains  of  the  belly  were  severe. 

The  10th.  ( Simple  sudorific  ptisan,  laxative  sudorific 
ptisan,  purgative  and  anodyne  glyster,  theriaca  with  a  grain 
of  opium ).  In  the  morning  he  experienced  most  painful 
gripings ;  four  or  five  liquid  stools  during  the  day,  three 
during  the  night ;  he  continued  to  complain,  but  the  griping8 
were  less  severe. 

The  1 1th.  ( Painter's  purgative  prepared  with  senna^ 
Glauber's  salts,  powder  of  jalap,  and  syrup  of  buckthorn ;  siw- 
ple  sudorific  ptisan,  anodyne  glyster,  theriaca  with  one  grain 
of  opium ).  He  has  been  several  times  to  stool,  and  finds 
himself  greatly  relieved  ;  he  slept  during  the  night.  Towards 
morning  he  felt  some  painful  inclination  to  go  to  stool,  and 
pains  in  the  knees  and  loins.    Appetite  returned. 

The  12th.  ( Laxative  sudorific  ptisan,  simple  sudorific 
ptisan,  purgative  and  anodyne  glyster,  theriaca  with  a  grain 
of  opium.)  He  experienced  no  more  griping,  went  several 
times  to  stool,  and  slept  well  in  the  night. 

The  13th.  (Painter  s  purgative,  simple  sudorif-  ptisan, 
anodyne  glyster,  theriaca  with  one  grain  of  opium.)  He  had 
four  stools,  and  the  gripings  have  altogether  ceased. 

The  14th.  Sixth  day  of  the  disease.  (Laxative  sudorific 
ptisan,  simple  sudorific  ptisan,  purgative  and  anodyne  glys- 
ters,  theriaca  zoith  a  grain  of  opium.)  He  went  out  the  next 
day  perfectly  cured. 
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Observation  oth* 

Victor  D***,  twenty-four  years  of  age,  a  painter  since  he 
vas  thirteen,  of  a  slender  habit  of  body,  had  always  enjoyed  a 
^ood  state  of  health.    Eight  years  ago  he  had  been  subject  to 
lead-aches  ( migraines ),  and  vomited  every  eighth  day.  For 
hree  years  past  he  had,  been  afflicted  with  colics,  and  had  felt 
10  more  head-ache.    The  first  of  these  lasted  two  or  three 
lays,  and  left  behind  them  an  interval  sometimes  of  one  or 
wo  months.    For  the  last  year  and  half,  he  sulFered  more  of 
hem,  and  they  were  almost  continual ;  they  were  less  severe 
n  the  morning,  stronger  in  the  evening,  and  still  more  so  at 
ight.    After  eating,  and  being  attacked  by  the  colic,  in  a  few 
lours  he  vomited.    He  was  habitually  costive,  and  only  went 
o  stool  once  in  two  or  three  days ;  his  excrements  resembled 
hose  of  sheep.    His  appetite  was  rather  feeble;  he  slept  very 
ittle ;  in  other  respects  he  felt  no  pain.    For  k  month  past 
le  had  ceased  from  all  work,  although  not  confined  to  his  bed. 
le  had  made  use  of  anti-spasmodics  and  opium,  as  well  as  of 
!ie  mineral  water  of  Guindre,  without  receiving  from  this  last 
iiuch  relief.    On  the  15th  of  April,  1803,  he  was  received 
ito  the  Charity  in  the  following  condition  :  no  bitter  taste  in 
'le  mouth,  tongue  clean;  the  belly  sunk  in  at  certain  points, 
nd  projecting  at  others ;  the  muscles  of  the  abdomen  clearly 
lelineated  through  the  integuments ;  pressure  slightly  painful 
awards  the  umbilicus,  and  not  so  at  the  epigastrium ;  sono- 
jus  borborygmi ;  constipation ;  pulse  slow,  and  a  little  irre- 
ular ;  urine  free ;  gets  some  sleep  towards  morning.    On  the 
6th  the  treatment  of  the  Charity  (vide  immediately  after 
781)  was  begun,  and  continued  on  the  following  days:  no 
omiting,  one  stool.    The  17  th.  The  day  has  been  passed 
[uietly  :  some  gripings  towards  evening ;  one  stool.  The  18th. 
le  had  much  griping,  with  a  kind  of  convulsions  of  the  mus- 
ics of  the  belly ;  vomited  once,  and  had  two  stools.  The  29th. 
orborygmi,  griping  less,  two  llools,  very  little  appetite. 
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The  30th.  Little  or  no  colic,  two  stools ;  has  slept  tolerably 
well;  has  rather  a  bitter  taste  in  the  mouth.  The  1st  of  May. 
Considerable  gripings,  lumps  rising  up  in  the  belly.  The  2nd. 
One  stool :  colic  tolerably  severe  at  eleven  o'clock  in  the 
morning;  appetite  begins  to  return.  The  3d.  Ten  stools 
without  griping ;  he  feels  scarcely  any  more  pain ;  the  belly 
restored  to  its  natural  state :  is  thirsty  in  the  night.  The  4th. 
Some  griping  in  the  course  of  the  day ;  five  stools :  the  patient 
was  also  griped  during  the  night.  The  5ih.  Colic  very  slight. 
The  6th.  A  great  many  stools ;  no  longer  any  griping.  The 
following  days,  perfect  convalescence.  He  went  out  on  the 
9th,  perfectly  cured. 

Observation  6ih. 

D***,  house-painter,  aged  thirty-six  years,  of  a  good 
constitution,  experienced  in  the  month  of  November,  1809, 
slight  colics,  which  occupied  -the  whole  belly :  his  appetite 
was  lost ;  he  continued  however  to  work ;  but  the  colics  in- 
creased, notwithstanding  he  took  milk  to  appease  them. 
Some  theriaca  however  which  he  took  in  brandy,  procured 
him  a  little  relief.  He  came  to  the  Charity  for  cure,  sixteen 
days  after  the  invasion  of  the  disease.  There  was  no  head-ache, 
the  tongue  was  dry  and  white,  he  had  a  disagreeable  and  bitter 
taste  in  the  mouth;  his  breathing  was  free;  he  felt  severe 
pains  in  the  belly,,  which  were  not  increased  by  pressure, 
although  the  patient  seemed  afraid  of  it.  He  had  had  no 
alvine  evacuations  for  three  days ;  the  urine  was  scanty :  the 
pulse  slow,  giving  only  forty  pulsations  in  a  minute :  the 
patient  had  not  slept  for  three  days. 

The  treatment  was  immediately  entered  upon.  He  went 
twice  to  stool,  passed  a  great  deal  of  urine ;  the  pains  and 
the  pulse  were  in  the  same  state.  The  vomit  administered  to 
him  on  the  second  day  of  his  admission,  made  him  throw 
up  eight  different  times  a  greenish  matter :  he  slept  at  night : 
the  pains  became  less^  and  the  pulse  natural.   The  purgative*. ' 
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acuated  him  freely  the  following  day ;  and  on  the  twelfth 
.y  from  his  admission  he  went  out  of  the  hospital  perfectly 
ired.  (These  observations  are  extracted  from  the  dissertation 
f  M.  Merat.) 

To  these  different  facts,  we  think  proper  to  add  the  foUow- 

IGT  • 

0  • 

1st.  James,  in  the  Medical  Dictionary,  tom.  ii.  p.  837, 
lys,  under  the  article  BeUon*  that  he  has  twice  been  obliged 
)  treat  persons  labouring  under  this  colic  for  having  taken 
If  gar  of  Lead  (acetate  of  lead)  for  the  purpose  of  stopping 
le  Jiuor  albus. 

2nd.  Tissot  reports,  that  the  acetate  of  lead,  administered 

1  Phthisis  Pulmonalis,  has  three  times  occasioned  the  me- 
illic  colic  of  which  we  are  treating. 

3d.  M.  Bourdelin,  Professor  of  Chemistry  in  the  King's 
arden,  discovered  that  the  greatest  part  of  the  colics  under 
hich  the  inhabitants  of  the  Faubourg  St.  Germain  laboured, 
ere  saturnine  colics,  produced  by  wine  in  which  litharge  had 
een  dissolved. 

4th.  Vantroostwyk,  iri  his  work  on  Medical  Electricity, 
lys,  that  some  waters  containing  lead  in  solution,  caused  thft 
me  disease  in  Haarlem. 

A  whole  family,  according  to  the  report  of  Van  Swieten, 
ere  attacked  by  paralysis,  for  having  for  a  long  time  made  use 
f  water  contained  in  a  large  vessel  of  lead.  Another  family 
sperienced  the  same  disease,  for  having  drank  the  water  of  a 
ell,  loaded  with  selenite,  and  which  had  attacked  the  lead  of 
hich  the  vessel  was  composed  that  served  for  drawing  the 
ater.  The  father  of  this  family  was  for  a  long  time  attacked 
ith  palsy ;  the  mother  died  in  consequence  of  a  long  and 
ainful  colic,  accompanied  with  icterus:  out  of  twenty-one 
lildren,  eight  died  in  infancy,  and  the  others  were  ill  every 

•  A  name  by  which  the  colic  of  lead,  according  to  this  author,  is  known 
England, 
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time  they  came  to  their  father's  house.  There  are  likewise 
instances  of  unfortunate  accidents  occasioned  by  water  trans- 
mitted through  leaden  pipes,  or  by  rain  water  falling  off  the 
roofs  of  buildings  covered  with  lead,  and  received  afterward* 
into  vessels.* 

5th.  M.  Verdelhan,  formerly  Physician  of  the  Charity, 
speaks  of  a  glazier's  wife,  who  had  experienced  very  painful 
colics,  and  acute  pains  of  the  matrix,  from  having  made  use  of 
a  chafing-dish,  which  contained  lighted  charcoal,  mixed  with 
scoria  of  lead. 

6th.  Lastly,  Wedekind,  Boerhaave,  De  Brambila,  Haeberl, 
Percival,  Wall,  Sec.  &c.  speak  of  colics  of  this  kind,  produced 
by  the  external  application  of  plasters  or  cataplasms,  into  the 
composition  of  which  lead  had  entered.-l- 

771.  After  having  established  the  facts  which  are  to  serve 
for  the  medical  history  of  poisoning  by  lead,  we  shall  proceed 
to  trace  out  the  symptoms  which  characterize  the  colic  pro- 
ceeding from  emanations  of  this  metal,  from  the  moment  of 
its  invasion  to  its  termination. 

Invasion.  This  is  sometimes  rapid  enough,  at  other  times 
slow :  in  the  first  case,  the  patient  perceives  gripings  more  or  " 
less  severe,  which  at  first  are  of  short  duration,  but  return  im-  I 
mediately,  and  at  last  are  continued.    The  excretion  of  the 
alvine  discharge  is  painful  and  difficult:  the  excrements  are 
hard,  and  like  those  of  some  animals  ;  the  patient  experiences 
nausea  and  vomiting,  particularly  when  the  pains  are  most 
acute.  The  abdomen  retracts,  and  sinks  in  towards  the  navel ;  J 
and  those  parts  which  form  the  anterior  parietes,  tend  towards 
a  contact  with  the  vertebral  column  :  anorexia  and  watchful- 

♦  Wall,  in  Medical  Treatise,  Plenck,  Toxicologia,  page  250,  anno  1784. 

t  We  shall;  confine  ourselves  to  tlie  poiuliiig  out  those  cases  of  poisoning 
by  saturnine  preparations  introduced  into  the  stomach,  or  externally  ap- 
plied ;  tlie  symptoms  which  accompanied  them  bore  tlie  greatest  resem- 
blance to  those  we  have  detailed  in  the  six  observations  of  metallic  coli« 
produced  by  the  emanations  of  lead. 
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ss  come  on.  The  degree  of  anxiety  is  sometimes  very  great, 
id  the  patients  are  obliged  to  take  to  their  bed.  It  is  worthy 
'  observation,  that  fever  does  not  take  place,  whatever  be  the 
tensity  of  the  pains. 

In  some  persons,  it  has  been  seen,  that  the  symptoms:  we 
ive  been  describing  have  appeared  all  at  once  with  great 
lergy  :  this  sudden  invasion  is  very  uncommon. 

In  the  slow  attack,  the  gripings  begin  by  being  obtuse,  and 
;ry  soon  cease  ;  they  then  return  again  in  a  short  time,  and 
educe  pains  which  in  the  end  become  insupportable.  The 
her  symptoms  we  have  been  describing,  soon  make  their 
jpearance. 

Beside  these  symptoms,  there  are  others  which  belong  to 
le  two  varieties  of  attack.   The  countenance  is  pale,  or  rather 
llowish,  and  sharp  during  the  pain  :  by  placing  the  hand  on 
le  belly,  far  from  increasing  the  pain,  you  relieve  it.  There 
scarcely  ever  any  head-ach ;  the  breathing  is  sometimes  dif- 
ult:  sometimes  also  the  limbs  are  in  great  pain,  which  is 
(jre  violent  at  night.  Very  frequently  there  are  eructations — 
arborygmi  are  rarely  observed.    Delirium,  icterus,  retraction 
the  testicles,  convulsions,  &c.,  are  so  many  accidental  sympr 
ms  which  sometimes  accompany  this  complaint.* 
772.    We  are  of  opinion  that  it  would  be  useful  to  dwell 
pon  some  of  the  principal  phenomena  of  this  kind  of  poisoning. 
Eructations.    I  have  twice  observed,  in  persons  attacked 
ith  the  painter's  colic,  excessively  frequent  eructations,  which 
reduced  in  the  mouths  of  the  patients  the  same  sensation  as 
ny  thing  sugared.   This  circumstance  is  extremely  rare ;  I  do 
')t  know  that  any  author  has  taken  notice  of  it. 

*  Pienck  in  his  Toxicologia,  points  out  several  other  symptoms ;  such  a> 
ryuess  of  the  mouth,  a  sense  of  strangulation,  vertigo,  cough,  dry  asthma, 
ic-cough,  slow  inflammation  of  the  viscera  of  the  abdomen,  ischuria,  dy- 
rria,  aphonia,  cold  sweats,  and  death.  According  to  this  author  tliese 
i/mptoms  principally  make  their  appearance,  when  some  saturnine  prepa- 
^tion  has  been  introduced  into  the  stomach. 

2  I  2 
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The  V omitings.  Their  duration  is  variable  :  sometimes 
they  continue  for  several  days ;  but  for  the  most  part  they 
cease  after  the  second  day  of  the  treatment.  The  matter  of 
which  they  consist,  is  liquid,  greenish,  or  blackish,  and  bitter. 

Retraction  of  the  Abdomen.  M.  Merat,  in  order  to  give 
an  idea  of  this  remarkable  symptom,  says :  "  The  retrac- 
tion of  the  abdomen  is  a  phenomenon  purely  mechanical. 
Suppose  an  elastic  cord  extended  from  the  pubis  to  the  xiphoid 
cartilage;  if  it  be  pressed  from  within  outwards,  it  will 
become  convex :  on  the  contrary,  suppose  that  nothing  presses 
upon  it,  it  will  then  resume  its  natural  state,  that  is  to  say, 
it  will  form  a  line  exactly  straight.  The  intestines  in  their 
natural  state,  push  the  covering  of  the  anterior  muscles  of  the, 
abdomen  forwards,  and  form  the  projection  we  observe :  if 
they  are  drawn  in,  contracted,  as  in  the  metallic  colic,  the 
muscular  parietes  form  the  straight  line,  if  the  retreat  of  the 
intestines  be  not  beyond  this  line ;  for  if  they  be  still  more 
retracted,  the  abdominal  parietes  follow  them,  probably' 
from  the  effect  of  atmospherical  pressure  ;  and  then  these 
parietes,  especially  the  umbilical  region,  which  is  natu- 
rally rather  convex,  are  excavated  beyond  the  right  line,  or 
supposed  to  be  in  that  state:  this  is  what  is  called  the  belly 
depressed  inwards,  or  simply  retracted.  As  the  contraction  of 
the  intestines  is  stronger  in  proportion  as  the  pains  are  more 
violent,  it  will  follow,  tliat  the  more  intense  the  colic  is,  the 
more  the  belly  will  be  retracted ;  and  consequently  we  may 
judge  of  the  intensity  of  the  colic  by  the  retraction  of  the 
belly."  (Op.  Citat.) 

Pressure.  When  the  umbilical  region  of  a  person  at- 
tacked with  metallic  colic  is  gradually  pressed  with  the  hand, 
the  pain  diminishes,  and  the  patients  experience  so  much  relief, 
that  they  do  not  hesitate  under  certain  circumstances,  to  make 
two  or  three  persons  get  upon  their  belly*.    However,  it 


•  Fernel.  de  Lue  Venerea,  cap.  ii.  Merat,  page  5. 
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metimes  happens  that  the  pain  is  increased  by  the  sHghtest 
essure ;  so  that  this  sign  cannot  be  considered  as  pathognomic 
■  this  affection. 

The  Gripes.  According  to  M.  Merat,  the  continued  pains, 
lich  persons  attacked  with  this  disease,  experience,  are  seated 

the  small  intestines ;  whilst  those  which  are  more  acute, 
d  which  come  on  by  fits,  have  their  seat  in  the  colon,  prin- 
pally  in  its  transverse  portion.  We  shall  not  attempt  to  explain 
e  cause  of  the  pain  which  accompanies  these  colics ;  we  are 
i  aid  of  being  bewildered  in  conjectures. 

Constipation  is  a  symptom  common  enough  in  this  affec- 
)n ;  it  appears  to  depend  on  the  progressive  constriction  of 
e  intestinal  canal,  which  opposes  the  excretion  of  the  accu- 
ulated  matter.  Sometimes  the  patients,  far  from  being 
nstipated,  are  tormented  with  a  looseness  more  or  less  con- 
lerable. 

The  Absence  of  Fever.  It  it  easy  to  prove,  that  the  colic  of 
ad  is  rarely  attended  with  fever :  out  of  fifty-seven  patients 
served  by  M.  Merat,  in  the  year  1811,  three  only  had  fever : 
:an  affirm  that  I  have  seen,  in  my  own  practice,  a  very  con- 
ierable  number  of  cases  of  this  kind,  without  having  ever 
ce  met  with  a  patient  in  a  febrile  state,  at  least  unless  there 
IS  complication. 

The  urine  presents  no  particular  character. 
The  alvine  excretions  are  generally  of  a  yellow  colour,  they 
rounded  and  hard,  like  the  excrements  of  a  quadruped  :  in 
oportion  as  the  disease  advances,  they  soften  and  become 
nost  watery. 

ESIONS  OF  TEXTURE  PRODUCED  BY  THE 
PREPARATIONS  OF  LEAD. 

773.  We  have  proved,  that  acetate  of  lead  introduced  into 
stomach  in  the  dose  of  several  drachms  produces  inflara- 
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mation  of  one  or  more  parts  of  that  viscus  :  at  one  time  the 
mucous  membrane  of  the  stomach  is  simply  attacked  wi4. 
phlogosis  on  its  inner  surface ;  at  another  time  the  inflammation 
extends  to  that  surface,  which  is  united  to  the  muscular  coat; 
in  this  case  it  is  often  of  a  very  deep  red  colour,  and  the  other 
membranes  of  the  stomach  partake  more  or  less  of  the 
inflammation.  There  are  sometimes  observed,  in  the  interior 
of  this  organ,  black  points,  or  spots,  varying  in  size  and  ex-i 
tent ;  which  are  almost  always  the  consequence  of  a  certaiii 
qivantity  of  extravasated  venous  blood,  or  of  the  injection  of 
the  blood-vessels  by  the  same.  Lastly,  we  have  seen  in  the 
stomach  of  animals  who  have  taken  a  strong  dose  of  acetate  of 
lead,  and  have  not  vomited,  a  membranous  lining  tolerably 
thick,  of  an  ash  colour,  easily  detaching  in  small  pieces  ;  the 
origin  of  which  appeared  to  be  owing  to  the  decomposition  of 
a  part  of  the  acetate  of  lead  by  the  mucous,  bilious,  and  other 
fluids,  contained  in  this  viscus.  The  mucous  membrane 
lying  under  this  lining,  was  of  a  dark  gray  colour  throughout  | 
its  whole  thickness,  and  appeared  to  have  exercised  the  same 
action  on  the  acetate  of  lead.  The  same  phenomenon  had 
taken  place  along  the  whole  course  of  the  intestinal  canal.  It 
is  easy  to  conceive  that  the  other  preparations  of  lead  would 
produce  similar  lesions  when  taken  in  sufficient  quantity  to 
occasion  death. 

774.  The  case  is  not  the  same  with  saturnine  emanations. 
All  writers  on  the  subject  agree  in  declaring,  that  in  the 
colics  produced  by  them,  the  digestive  canal  exhibits  no 
vestige  of  inflammation  ;  a  contraction  of  the  diameter  of  the 
great  intestines,  particularly  of  the  colon,  is  the  only  thing 
observed.  The  dissections  which  we  have  detailed  in  pages 
45.5  and  452,  leave  no  doubt  on  this  subject.  The  me- 
tallic particles  emanating  from  thes?  kinds  of  substances  act 
directly  on  the  nervous  system,  without  a  possibility  of  de- 
monstrating their  presence  in  the  digestive  canal,  as  we  shall 
soon  prove. 
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M.  Fod6re  adds,  that  the  bodies  of  persons  who  have  died 
f  the  colic  of  lead,  exhibit  the  mesentery  and  its  glands, 
lie  chyliferous  and  lymphatic  vessels,  inflamed  and  obstructed, 
nd  the  thoracic  duct  nearly  obliterated.  According  to  that 
uthor,  the  liver,  spleen,  pancreas,  and  lungs,  are  often  in- 
lamed,  tumefied  and  purulent,  and  the  heart  shrivelled.  The 
vhole  body^  in  consequence  of  the  constriction  of  the  chyii- 
erous  vessels,  is  in  a  state  of  complete  marasmus.  We  are 
mder  the  necessity  of  declaring,  that  almost  all  these  signs  are 
vanting  in  the  majority  of  the  cases  of  simple  colic  of  lead, 
erminated  by  death  (vide  Merat,  p.  213  et  seq).  We  have 
lot  observed  one  of  these  appearances  in  the  two  persons  we 
lave  seen  die  of  this  affection. 

Henckel  has  asserted,  without  ever  having  opened  the  body 
)f  any  person  who  had  died  of  the  painter's  colic,  that  this 
iisease  induced  inflammation  and  gangrene  of  the  intestines. 
Sourdeu  asserts  that  he  has  seen  the  intestines  abraded,  livid, 
welled,  perforated,  &c. ;  but  an  attentive  examination  of  the 
acts  related  by  this  author,  will  make  it  evident,  that  the 
ead  colic,  in  all  the  persons  of  which  he  speaks,  was  com- 
)licated  with  peripneumonia,  peritonitis,  &c.  ( Journal  de 
Medecine,  torn.  xxvi.  p.  210.) 

APPLICATION  OF  ALL  THAT  HAS  BEEN  SAID 
TO  THE  DIFFERENT  CASES  OF  POISONING 
BY  SATURNINE  PREPARATIONS. 

FIRST  CASE. 

The  Patient  is  living :  the  rest  of  the  Poison  can  be  pro- 
cured. 

775.  A.  Whatever  may  be  the  preparation  of  lead,  the 
introduction  of  which  into  the  stomach  has  produced  the 
symptoms,  it  can  be  easily  ascertained,  if  it  be  without 
mixture,  1st,  by  the  facility  with  which  the  metal  can  be  ob- 
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tained  from  it,  by  calcining  it  in  a  crucible  with  charcoal; 
2nd,  by  the  action  exerted  upon  it  by  the  sulphuric,  chromic, 
and  muriatic  acids,  the  alkalies,  the  hydro-sulphurets,  and  the 
sub-carbonate  of  soda.  (Vide  §  752 — 760.) 

B.  For  a  great  length  of  time,  the  wine-merchants  have 
added  litharge  to  sour  wines,  with  the  intention  of  sweetening 
them.  According  to  M.  Moller,  the  inventor  of  this  fraud 
is  a  priest  of  the  Black  Forest.  This  adulteration  may  be 
ascertained,  1st,  by  distilling  a  part  of  the  fluid  in  a  retort,  in 
order  to  obtain  the  alcohol ;  2nd,  by  calcining  the  residuum 
with  charcoal,  in  order  to  separate  the  metallic  lead ;  3rd,  by 
assaying  another  portion  of  the  adulterated  wine,  by  the  tests 
we  have  described.  In  these  trials,  the  juridical  physician 
will  pay  no  attention  to  those  precipitates,  whose  colours  ex- 
hibit anomalies  dependant  upon  the  wine :  such  are  those  ob- 
tained with  ammonia,  and  sometimes  with  the  hydro-sulphu- 
rets (§  760). 

Percival  (On  the  Poison  of  Lead,  p.  6l)  relates,  that 
accidents  have  happened  in  the  sugar-refining  houses  at  Man- 
chester, from  the  drinking  of  beer,  which  had  been  fermented 
in  vessels  of  lead.  It  is  clear,  that  in  this  case  the  metal  had 
been  oxydated  and  dissolved :  it  may  therefore  be  found  again, 
by  submitting  this  spirituous  liquor  to  the  proofs  we  have 
pointed  out  for  wine.* 

*  I  think  it  will  be  useful  to  make  a  slight  digression  on  adulterated 
wines :  it  has  been  suggested  to  me,  by  reading  the  work  of  Rozier  on 
Agriculture.  This  philosopher  (torn.  i.  p.  441)  affirms,  that  the  wine- 
merchants  of  Paris  put  into  a  cask  of  wine  of  five  hundred  bottles,  a* 
much  as  a  pound  of  alum  ( Acid  sulphate  of  alumitie  and  potash,  or  acid 
tulphate  qf  alumine  and  ammonia ) . 

I  gave  to  a  dog  six  drachms  of  alum  in  powder;  an  hour  after,  tlie 
animal  vomited  without  effort,  and  did  not  appear  very  much  incommoded. 
The  next  day  he  ate  aa  usual,  and  was  perfectly  recovered.  This  ex- 
periment would  create  a  belief  that  alum  mixed  witli  wine,  might  under 
certain  circumstances,  occasion  accidents.  This  salt  may  be  known  by  the 
following  characters:  it  is  soluble  in  water,  and  tlie  solution,  which  pos- 
sesses an  astringent  taste,  reddens  the  tincture  of  tournesol.  2ad.  Ammo> 
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C.  The  bakers  have  sometimes  employed  cerusse  (white 
lead)  for  the  purpose  of  rendering  the  bread  heavier  or 
whiter.  The  presence  of  that  variety  of  the  carbonate  of  lead 
may  be  ascertained,  1st,  by  calcining  the  flour  or  the  bread  in 
a  crucible,  in  order  to  convert  the  vegeto-animal  parts  into 
charcoal,  which  will  not  be  long  in  reviving  the  metal ;  2nd,  by 
treating  another  portion  by  the  acetic  acid  at  the  ordinary  tem- 
perature, and  pouring  upon  the  acetate  of  lead  formed,  the 
re-agents  proper  for  recognizing  it  (§  755).  The  same  operation 
may  be  performed  upon  bread  made  of  leaven,  which  has 
been  some  time  in  leaden  utensils. 

D.  Evaporation  and  calcination  may  likewise  be  employed 
to  separate  the  lead  from  oils  that  have  been  clarified  with  the 
oxyde  of  this  metal,  for  the  purpose  of  sweetening  them, 
and  absorbing  altogether  their  disagreeable  smell.  The  same 
process  will  serve  for  a  multitude  of  other  mixtures  similar  to 
those  we  have  just  spoken  of. 

E.  If  the  poisoning  has  been  occasioned  by  saturnine  emana- 
tions, it  can  only  be  known  by  the  existing  symptoms,  and 
he  history  of  the  case.    It  will  be  in  vain,  in  cases  of  colic 

produced  by  metallic  effluvia,  to  have  recourse  to  experiments 
made  on  the  excrements  and  urine :  analysis  proves  that  it 
is  impossible,  in  these  substances,  to  discover  the  lead.  M. 
]M.  Barruel  and  Merat,  examined  the  urine  of  a  person  af- 
Ifected  with  this  disease :  it  was  not  at  all  disturbed  by  the 

inia  decomposes  it,  and  separates  all  the  aluraine :  potash  produces  the  same 

•  effect,  but  the  precipitated  alumine  re-dissolves  in  an  excess  of  alkali.  3d. 
'  The  muriate  of  barytes  precipitates  sulphate  of  bary tes,  which  is  insoluble 
iin  water,  and  in  the  nitric  acid;  4th.  The  sub-carbonates  of  potash  and 

*  soda,  separate  from  it  immediately,  gelatinous  flakes  of  a  white  colour.  5th. 
]  Lastly,  pulverized  alum  disengages  no  gas,  nor  becomes  decomposed  on 
tthe  addition  of  concentrated  sulphuric  acid.  If  by  its  union  with  the 
'wine,  the  precipitates  obtained  should  be  more  or  less  coloured  red  or 
'violet,  we  might,  before  making  the  trials  pointed  out,  discharge  the  colour 
>  from  the  mixture,  by  boiling  it  with  fresh  charcoal  of  the  tilia  (lime  or  Iin- 
1 4en  tree )  finely  pulverized. 
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addition  of  the  hydio-sulphuret  of  ammonia,  and  the  part 
which  subsided  did  not  exhibit  the  least  vestige  of  lead.  On 
comparing  the  results  which  it  furnished  M'ith  those  given  by 
the  urine  of  a  healthy  person,  they  saw  that  there  was  not  the 
Slightest  difference.  M.  Merat  observed,  that  the  excretion 
of  the  urine  in  this  patient  was  extremely  painful ;  which 
would  induce  a  belief,  that  the  morbific  cause  was  more 
active  than  in  the  case  where  it  flows  naturally,  and  that  it 
appeared  to  act  more  particularly  upon  the  bladder. 

The  excrements  have  likewise  been  the  objects  of  research 
by  M.  M.  Barruel  and  Merat.  They  reduced  to  charcoal, 
iix  pounds  of  the  excrements  passed  during  the  first  eight  days 
of  the  metallic  colic,  a  period  when  the  third  purgative  had 
already  produced  its  effect,  and  when  the  patient  experienced 
no  more  pain.  The  charcoal  when  burnt,  furnished  forty-four 
grains  of  ashes :  four  ounces  of  distilled  water  poiired  upon 
them,  furnished  a  fluid,  clear,  transparent,  devoid  of  smell, 
and  of  a  taste  slightly  brackish;  it  did  not  turn  the  syrup 
of  violets  green,  nor  did  it  contain  a  single  particle  of  lead. 
The  portion  which  was  not  dissolved  in  the  water,  being  treat- 
ed by  the  means  most  proper  for  discovering  this  metal,  did 
not  shew  the  slightest  trace  of  it.  (Merat,  Op.  Citat.  p.  122). 

SECOND  CASt. 

The  whole  of  the  Poison  has  been  swallowed :  the  Matter 
vomited  can  be  acted  upon,  as  well  as  that  found  in  the 
Digestive  Canal  after  the  Death  of  the  Patient. 

776.  After  having  expressed  the  fluid  portion  through  a 
piece  of  fine  linen,  it  must  be  assayed  by  the  tests  which 
served  to  discover  the  existence  of  the  salts  of  lead  (§  755); 
and  if  the  precipitates  obtained  are  of  a  nature  to  induce 
a  belief,  that  the  fluid  contains  some  preparation  of  this  kind, 
it  must  be  evaporated  to  dryness,  and  calcined  with  charcoal  m 
a  crucible ;  at  the  expiration  of  three  quarters  of  an  hour,  of 
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a  red  heat,  metallic  lead  will  be  obtained,  the  characters  of 
which  have  been  shewn  §  744  et  seq. 

It  has  very  often  happened  in  the  experiments  I  have  made 
on  this  subject,  that  the  ikiids  vomited,  contained  scarcely 
any  of  the  acetate  of  lead,  whilst  the  solid  matter  with  which 
they  were  mixed,  contained  a  considerable  quantity  of  this 
salt  in  a  solid  state.  Without  enquiring  into  the  cause,  which 
under  these  circumstances,  opposes  the  solution  of  the  acetate 
in  cold  water,  the  practitioner  will  proceed  to  boil  all  the  solid 
portions  in  distilled  water ;  and  if  the  fluid  obtained  at  the  end 
of  fifteen  or  twenty  minutes,  and  filtered,  precipitates  like  the 
salts  of  lead,  he  will  endeavour  to  separate  the  metal,  in  order 
that  he  may  decide  that  the  poisoning  has  happened  by  a  pre- 
paration of  lead. 

It  must  never  be  forgotten,  that  the  simple  examination  by 
the  tests,  is  not  sufficient  to  decide  on  the  presence  or  absence 
of  metallic  poisons.  I  can  assure  the  reader,  that  I  have  in 
my  researches,  three  different  times,  seen  the  matter  vomited 
by  animals  poisoned  by  the  acetate  of  lead,  which  was  not  at 
all  disturbed  by  the  addition  of  soluble  sulphates ;  in  which 
the  hydro-sulphurets  produced  a  brown  colour,  without  occa- 
sioning any  distinct  precipitate ;  and  which  nevertheless  con- 
tained acetate  of  lead,  since  the  sulphuric  acid  instantly  con- 
verted it  into  an  insoluble  white  sulphate,  and  the  chromic 
acid  threw  down  by  little  at  a  time,  chromate  of  lead  of  a 
canary-yellow  colour.      755,  A  and  F.) 

777.  If  all  the  experiments  made  on  the  fluid  portion  of 
the  matter  vomited,  should  become  fruitless  for  discovering 
the  poison,  the  whole  of  the  solid  portions  previously  dried, 
should  then  be  calcined  with  potash  and  charcoal ;  by  this 
means  metallic  lead  will  be  obtained.  If  we  reflect  ever  so 
little  on  the  facility  with  which  broth,  albumine,  milk,  the 
sulphates,  muriates,  food,  8cc.,  decompose  the  soluble  salts 
of  lead,  which  they  convert  into  an  insoluble  substance,  wfe 
shall  perceive  how  very  rarely  it  can  happen,  in  the  kind  of 
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poison  we  are  treating  of,  that  a  greater  or  less  quantity  of  this 
metal  is  not  found  in  the  solid  matter  vomited.  Wherefore,  by 
the  aid  of  the  proceeding  which  we  recommend  to  be  put  in 
practice,  the  physician  will  always  succeed  in  decomposing  or 
carrying  off  from  the  metallic  lead,  all  the  principles  with 
which  it  was  combined. 

778.  Should  the  juridical  physician  be  required  by  the  ma- 
gistrate to  discover  the  metal  after  the  death  of  the  person,  he 
will  proceed  to  act  as  we  have  already  directed,  after  having 
carefully  collected  all  the  solids  and  fluids  contained  in  the 
stomach,  as  well  as  the  flaky  mucous  covering  which  lines  the 
interior  of  the  digestive  canal :  he  must  not  neglect  either,  to 
submit  to  calcination  the  mucous  membrane  of  such  portions 
of  the  canal  as  shall  have  undergone  anJU^teration. 

TREATMENT  OF  POISONING  BY  THE  COM- 
POUNDS OF  LEAD. 

779'  Does  there  exist  any  antidote  to  saturnine  preparations 
introduced  into  the  stomach  ? 

Navier,  in  his  work  on  antidotes,  decides  in  the  affirmative, 
and  points  out  the  alkaline  sulphurets  as  antidotes  to  these 
compounds. 

Experiment  1st.  The  oesophagus  of  a  small  dog  was  de- 
tached and  perforated :  two  drachms  of  acetate  of  lead  dis- 
solved in  an  ounce  of  distilled  water,  mixed  with  two  drachms 
and  a  half  of  sulphuret  of  potash  dissolved  in  two  ounces  of 
water,  were  introduced  into  the  stomach ;  the  oesophagus  was 
then  tied  to  prevent  vomiting.  The  animal  experienced  no- 
thing remarkable  the  first  day.  The  next  day  he  was  deject- 
ed, but  did  not  appear  to  sufi'er  pain.  On  the  third  day  the 
dejection  increased,  and  he  died  in  the  night  of  the  fourth 
day.  The  mucous  membrane  of  the  stomach  was  all  cor- 
roded, and  in  a  state  of  suppuration :  the  muscular  coat  was  of 
a  pale  red  colour  in  some  parts. 
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Experiment  2d.  After  having  detached  the  oesophagus  of  a 
i  dog,  a  perforation  was  made  in  it,  by  which  there  were  intro- 
i  duced  into  the  stomach  an  ounce  and  two  drachms  of  acetate 
\  of  lead  dissolved  in  three  ounces  of  water;  five  minutes  after, 
I  seven  drachms  of  sulphuret  of  potash,  dissolved  in  six  ounces 
,  I  of  water,  were  introduced  into  the  same  viscus,  and  the  ceso- 
I  phagus  tied  below  the  opening.  The  animal  died  at  the  expi- 
I !  ration  of  three  hours,  after  experiencing  very  violent  convulsive 
I  movements.  On  opening  the  body,  the  stomach  was  found 
[  filled  with  food,  and  the  fluids  introduced,  in  which  was  seen 
j  a  great  quantity  of  sulphuret  of  lead,  of  a  blackish  colour  ; 
I  this  viscus  exhaled  the  smell  of  rotten  eggs  extremely  fetid. 
(  The  mucoL.:;  membrane  was  blackened  by  a  covering  of  sul- 
I  phuret  of  lead  very  brilliant ;  but  it  did  not  appear  to  be  cor- 
;  roded  :  there  was  nothing  remarkable  in  the  intestines. 

These  facts  prove,  1st,  That  the  sulphuret  of  potash  de- 
composes the  acetate  of  lead  in  the  stomach,  and  converts  it 
into  an  insoluble  sulphuret : — 2nd.  That  notwithstanding  this 
decomposition,  poisoning  takes  place,  since  one  of  these  ani- 
mals experienced  convulsive  movements,  and  died  three  hours 
after  having  taken  the  poison ;  and  in  the  other,  the  disor- 
ganization of  the  stomach  was  exceedingly  advanced. 

In  comparing  attentively  the  lesions  of  texture  observed  in 
those  animals  which  died  after  having  taken  this  sulphuret,  both 
in  the  experiments  we  have  just  been  relating,  and  in  those 
which  had  for  their  object  the  mercurial  and  coppery  poisons, 
there  has  appeared  to  me  to  be  a  great  similarity  between  them, 
and  that  they  might  both  have  depended  on  the  same  cause,  that 
is,  the  corrosive  and  poisonous  properties  of  the  sulphuret  of 
potash  employed.  I  made  some  trials  on  dogs,  and  was  very 
soon  convinced,  that  this  pretended  antidote  introduced  into 
the  stomach  in  the  dose  of  three  drachms,  dissolved  in  two 
ounces  of  water,  strongly  excited  vomiting,  and  proved  fatal 
to  all  those  who  had  the  cesopiiagus  tied,  in  the  space  of  two 
or  three  hours,-  inducing  horrible  convulsions,  and  an  active 
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inflammation  of  the  texture  of  the  stomach  ;  (Vide  article  Hy- 
drogenated  Sulphuret  of  Potash,  near  the  end  of  this  volume.) 
Now,  since  one  of  the  most  essential  qualities  of  an  antidote 
is,  that  it  may  be  administered  in  a  large  dose  wU|iout  incon- 
venience, it  follows  that  the  sulphuret  of  potash,  the  action  of 
which  is  extremely  energetic,  ought  to  be  rejected  from  the 
class  of  medicines  which  we  are  now  treating  of,  in  order  to 
be  arranged  in  the  list  of  poisons  drawn  from  the  mineral 
kingdom. 

780.  The  facility  with  which  the  sulphates  of  soda,  magne- 
sia, &c.,  decompose  the  salts  of  lead,  the  insolubility  of  the 
metallic  sulphate  resulting  from  this  decomposition,  and  the 
possibility  of  giving  to  the  patients  a  sufficient  quantity  of  these 
sulphates  without  any  serious  symptoms  being  occasioned  by 
them,  were  the  considerations  which  induced  me  to  try  whether 
these  kinds  of  salts  would  not  furnish  the  antidotes  to  saturnine 
preparations. 

Experiment  1st.  A  feeble  dog,  of  middle  size,  was  made 
to  swallow  nine  drachms  of  the  sulphate  of  lead,  finely  pow- 
dered. The  animal  felt  no  inconvenience,  and  the  next  day 
9te  as  usual. 

Experiment  2nd.  At  ten  o'clock  the  oesophagus  of  a  dog 
of  middle  size  was  detached  and  perforated ;  ten  drachms  of 
acetate  of  lead  dissolved  in  three  ounces  of  distilled  water,  were 
introduced  into  the  stomach ;  eight  minutes  after,  an  ounce 
and  half  of  sulphate  of  magnesia,  dissolved  in  three  ounces  of 
water,  were  introduced  into  the  same  viscus,  and  the  oesopha- 
gus was  tied  below  the  opening  to  prevent  vomiting.  At  the 
end  of  ten  minutes,  the  animal  made  violent  efforts  to  vomit, 
and  had  a  liquid  stool,  in  which  some  white  clots  were  seen, 
of  an  earthy  appearance,  and  which  furnished  on  analysis  sul- 
phate of  lead.  He  fell  into  a  state  of  dejection,  and  died  the 
next  day  at  four  in  the  morning,  after  having  passed  two  other 
stools. 

Dissection.    The  stomach  contained  a  great  quantity  of 
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ulphate  of  lead  ;  the  mucous  membrane  of  this  viscus,  which 
-vas  of  a  clear  red  colour  throughout  its  whole  extent,  exhibit- 
ed in  the  portion  corresponding  to  the  pylorus,  a  few  spots  of 
I  purple  red  colour  :  the  other  two  coats  of  the  stomach  were 
)uly  slightly  injected. 

Experiment  3d.  Being  persuaded  that  in  the  foregoing 
■xperiment,  the  whole  of  the  poison  had  not  been  neutralized 
)y  the  sulphate  of  magnesia,  it  was  tried  again  upon  an  animal 
)f  tlie  small  size,  which  was  placed  under  the  same  circum- 
tances,  excepting  that  he  was  made  to  take  only  two 
irachnis  and  a  half  of  acetate  of  lead,  dissolved  in  an  ounce 
nd  half  of  water;  and  six  minutes  after,  four  drachms  of 
ulphate  of  magnesia  in  one  ounce  of  water  were  given  him. 
['he  animal  experienced  nothing  that  could  be  perceived ;  at 
he  end  of  eight  days  he  was  dejected,  extremely  lean,  and 
carcely  alive.  He  expired  on  the  ninth  day  from  the  opera- 
on.  On  opening  the  body,  the  stomach  and  intestines  were 
ound  in  their  natural  state.* 

It  follows  from  these  facts :  1st.  That  the  sulphate  of  lead 
!ay  be  swallowed  with  impunity  in  a  large  dose.  (2nd.  That 
he  sulphate  of  magnesia  decomposes  the  acetate  of  lead  in 
le  stomach,  and  transforms  it  into  an  insoluble  sulphate  of 
ad.  3d.  That  the  corrosive  eflfects  of  this  poison  are  pre- 
ented  by  a  sufficient  quantity  of  sulphate  of  magnesia,  and 
fie  contrary  happens  when  this  salt  is  not  in  sufficient  quantity 
0  eflfect  the  total  decomposition  of  the  poisonous  substance, 
th.  That  the  sulphate  of  magnesia  is  a  true  antidote  to  the 
cetate  of  lead. 

There  is  no  doubt  but  that  the  other  saturnine  preparations 
ould  be  equally  decomposed,  and  transformed  into  insoluble 

*  Two  drachms  and  a  lialf  of  acetate  of  lead,  without  the  addition  of 
ilphate  of  magnesia,  constantly  killed  all  the  dogs  who  had  the  ojsophagus 
ed,  in  two  or  three  days' time,  and  their  texture  was  found  more  or  less 
iflamed. 
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sulphate,  by  the  addition  of  sulphate  of  magnesia,  or  of  any 
other  soluble  sulphate. 

78 1 .  We  see  then,  that  in  a  case  of  the  ingestion  of  any 
drink  containing  a  soluble  salt  of  lead,  the  first  duty  of  the 
physician,  is  to  cause  the  patient  to  take  copious  draughts  of 
water,  containing  three  or  four  drachms  of  sulphate  of  magne- 
sia, soda,  or  potash,  to  each  pint.  The  course  he  ought  to 
take  is  altogether  different,  when  the  case  of  poisoning  has 
happened  from  saturnine  emanations  ;  for  instance,  in  any  of 
the  numerous  cases  of  painter's  colic. 

In  the  hospital,  called  the  Charity^  at  Paris,  a  treatment 
has  been  adopted,  for  several  years  past ;  the  efficacy  of  which, 
is  perfectly  acknowledged  at  this  day.  It  is  very  uncommon  to 
meet  with  a  case  of  simple  lead  colic,  which  does  not  yield  to 
this  method  of  cure  when  wisely  conducted.    It  is  as  follows. 

On  the  day  of  the  patient's  reception,  the  painter's  purga- 
tive glyster  is  administered,  composed  of  four  ounces  of  senna 
leaves,  boiled  in  a  pint  of  water,  and  which  is  afterwards  mixed 
with  half  an  ounce  of  sulphate  of  soda,  and  four  ounces  of 
emetic  wine.    ( Fin.  Antimon.  Tart.) 

In  the  course  of  the  day  the  following  drink  is  given  : 

Take  of  Simple  Cassia,*    2  pints. 

Epsom  Salts,        I  ounce. 

Sometimes,  if  the  patient  be  robust^  there  is  added, 

Syrup  of  Buckthorn,    1  ounce, 
or.  Confection  Hamech,    2  ounces. 

In  the  evening  an  anodyne  glyster  is  administered,  made 

•  The  water  of  simple  cassia  is  thus  prepared : 

Cassia  pods  bruised,  2  ounces. 
Water,  2  pints. 

Boil  for  a  quarter  of  an  liour,  and  strain. 
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1th  six  ounces  of  nut-oil,  and  twelve  =  ounces  of  red  wine, 
here  is  given  internally  a  drachm  and  half  of  theriaca,  with 
hich  is  incorporated,  according  to  circumstances,  a  grain  and 
alf  of  opium. 

The  second  day  in  the  morning,  there  are  given  at  twice, 
ith  the  interval  of  an  hour,  six  grains  of  tartar  emetic  dis- 
jlved  in  eight  ounces  of  water.    When  the  patient  has  done 
omiting,  he  is  made  to  take  during  the  rest  of  the  day  the 
I  lowing  sudorific  ptisan  : 

Take  of  Guaiacum, 

China  root,  >  of  each  one  ounce. 
Sarsaparilla,  J 

Boil  them  for  an  hour  in  three  pints  of  common  water. 
Reduce  that  to  two,  and  then  add : 

Sassafras,    1  ounce. 
Liquorice,  4  ounces. 
✓       Boil  them  gently  and  strain. 

In  the  evening,  the  anodyne  glyster  and  theriaca  with  the 
pium,  as  on  the  first  day. 

The  third  day,  the  patients  take,  at  four  different  times,  in 
le  forenoon,  the  laxative  sudorific  ptisan,  which  is  made  thus  : 

Simple  Sudorific  Ptisan,  2  pints. 
Senna,  1  ounce. 

Simmer  it  a  few  seconds,  and  strain. 

During  the  day  the  simple  sudorific  ptisan :  in  the  evening 
le  painter's  purgative  glyster ;  two  hours  after,  the  anodyne 
yster,  and  theriaca  with  opium. 

The  fourth  day,  the  following  purgative  is  administered. 
Take  of  Infusion  of  Senna,*    1  ounce. 


•  Tliis  is  prepared  with  two  drachms  of  senna  and  eight  ounces  of  water, 
liich  is  reduced  to  six  by  ebullition. 

SI  K 
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Glauber  SaJta,  4  drachms. 

Jalap,  in  powder,       1  drachm. 
Syrup  of  Buckthorn,  1  ounce. 

in  the  evening,  the  glyster  of  oil  and  wine,  and  the  theriaca ; 
during  the  day,  they  are  made  to  take  for  drink,  the  compound 
decoction  of  guaiacum. 

The  fifth  day,  the  laxative  sudorific  ptisan ;  in  the  evening, 
at  four  o'clock,  the  purgative  glyster ;  at  six,  the  anodyn* 
glyster ;  and  theriaca  with  opium  at  eight. 

The  sixth  day,  the  painter's  purgative  is  given,  with  the 
simple  sudorific  ptisan,  the  anodyne  glyster,  and  the  theriaca 
with  opium,  as  on  the  fourth  day. 

Should  the  patients,  notwithstanding  the  use  of  all  these 
means,  have  no  evacuation,  the  painter's  purgative  pills  are  had 
recourse  to. 

Take  of  Diagrydium,*  7    r  1 

.     -  T  .      >  of  each  10  grams. 
Kesm  of  J  alap,  y 

Gamboge,  12  grains. 

Coiifection  Hamech,  1  drachm  and  half. 

Syrup  of  Buckthorn,  a  sufficient  quantity  to  make  of  the  whole 
twelve  boluses,  to  be  administered  at  intervals  of  two  hours 
each. 

We  shall  conclude  our  remarks  on  the  treatment  of  the  Cha- 
rity, by  an  observation  taken  from  the  works  of  M.  Merat: 
"  I  attended,"  says  he,  "  six  or  seven  years  ago  an  apothecary 
"  who  manufactured  a  great  quantity  of  the  Salt  of  Saturn, 
"  and  who  was  attacked  by  the  metallic  colic.    I  wished  to 

enter  upon  the  treatment  of  the  Charity,  but  ihe  patient  vo- 
"  mited  all  the  ptisans  :  the  tartar  emetic  largely  diluted  only 

passed :  and  I  M'as  consequently  reduced  to  this  only  means. 
"  His  colic  was  cured  in  eight  days,  after  having  taken  about 


*  Diagrydium  ia  a  preparation  of  Scammony  with  Sulphur  and  mucilage 
of  Qniace, 
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eighty  grains  of  emetic  tartar,  in  drinks  and  glysters.    A  si- 
niilar  method  might  be  employed  under  such  circumstances. 
Perhaps,  we  might  even  try  if  it  would  not  succeed  in  all 
"  colics ;  in  which  case,  this  treatment  might  supersede  the 
"  other,  which  is  beyond  every  thing  nauseous  to  the  patient." 
(page  36.) 

782.  The  antiphlogistic  method,  so  particularly  extolled  by 
Dehaen,  Borden,  and  Tronchin,  is  not  suitable,  and  ought  to 
be  abandoned  in  the  treatment  of  the  painter's  colic  produced 
by  saturnine  emanation ;  the  case  would  be  different,  however, 
if  the  patient  had  swallowed  some  compound  of  lead,  and  was 
suffering  under  unequivocal  symptoms  of  inflammation  of  one 
3r  more  of  the  abdominal  organs. 

My  countryman,  Doctor  Luzuriaga,  who  has  published  an 
excellent  dissertation  on  this  disease,  very  properly  recommends 
:  0  give  to  the  patients  attacked  with  this  disease,  a  grain  of 
ipium  every  three  hours.*  , 

783.  Castor  oil,  baths,  blisters,  mercurial  preparations,  sul- 
)hate  of  zinc,  sulphur,  alum,  bitter  salts,  alkalies,  acids,  cam- 
Uor,  musk,  oxygen,  chamomile,  extract  of  colocynth,  balsam 
)f  Peru,  and  an  infinity  of  other  medicines,  have  in  their  turn 
een  proposed  by  various  practitioners,  to  combat  the  symp- 
oms  produced  by  this  disease.  Experience  has  not  yet  ascer- 
ained  the  respective  value  of  these  remedies,  several  of  which 
ire  evidently  of  no  utility. 

•  Disertacion  medica  sobre  el  Colico  de  Madrid,  inserta  in  las  memorias 
le  la  real  Academia  Medica  de  Madrid,  por  el  Doctor  Don  Ignacio-Maria 
Ruiz  de  Luzuriaga,  Socio  de  las  reales  Sociedades  de  Medicina  e  HUstoria 
Salural  de  Edimbuigo,  &c.   Madrid,  1796. 
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ADDITIONS. 


OF  lODE  * 

M.c  o  uRTOis  has  of  late  discovered  a  peculiar  substance  in 
the  soda  of  Varec,  the  principal  properties  of  which  have 
been  made  known  by  M.  Gay-Lussac,  and  to  which  he  has 
proposed  to  give  the  name  of  iode,  on  account  of  the  violet 
colour  which  it  exhibits  when  reduced  to  the  state  of  vapour. 
The  experiments  which  we  have  made  upon  ourselves,  and 
upon  dogs,  leave  no  doubt  as  to  this  new  body  being 
endued  with  poisonous  properties,  capable  of  destroying  any 
animals  to  whom  it  is  given  in  the  dose  of  two  or  three 
drachms.  Before  examining  its  action  upon  the  animal  eco- 
nomy, we  shall  proceed  to  detail  its  chemical  and  physical 
history,  which  appears  to  us  indispensable,  in  order  to  dis- 
tinguish it  from  other  deleterious  substances.  * 

784.  lode  is  solid  at  the  ordinary  temperature  ;  it  is  met  with 
under  the  form  of  small  plates  of  a  bluish  colour,  of  a  metal- 
lic lustre,  of  feeble  tenacity,  and  having  the  appearance  of 
plumbago  (carburet  of  iron) ;  its  smell  resembles  that  of 
sulphur  oxy-rnuriate  ( du  soiifre  oxi-muriate )  ;  its  specific 
gravity  is,  as  4,94G. 

785.  If  a  small  plate  of  iron  be  heated,  and  a  certain 
quantity  of  iode  thrown  upon  it,  it  evaporates,  diffusing  very 
beautiful  violet-coloured  vapours.    If  these  vapours  be  col- 

•  This  word  is  derived  from  Tov  a  violet,  unde  et  tm^t  violaceus,  of  a  violet 
colour.  It  is  named  t)y  English  Chemists,  Iodine.  Translator. 
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lected  in  a  glass  bell,  it  will  be  seen  that  tbey  condense  again 
to  form  afresh  the  crystalline  plates  we  have  spoken  of. 

786.  lode  communicates  to  water  a  slight  tint  of  amber 
yellow,  and  dissolves  only  in  very  small  quantity.  If  water 
mixed  with  this  new  body  be  heated  in  a  phial,  it  quickly 
evaporates,  passing  through  the  fluid,  and  diffusing  a  beautiful 
violet  smoke. 

787.  lode  has  a  very  great  affinity  for  hydrogen,  which  it 
carries  off  from  a  very  great  number  of  bodies.  The  product 
of  this  combination  is  a  new  acid,  to  which  has  been  given 
the  name  of  hydriodic  acid.  Oxygen  is  also  capable  of  com- 
bining with  it  in  the  state  of  rising  gas,  and  of  forming 
peculiar  ^cid,  which  has  been  called  iodic  acid.  Thus,  fotK.  . 
instance,  when  a  concentrated  solution  of  barytes  is  brought 
in  contact  with  iode,  there  is  instantly  formed  hydriadate  of 
barytes,  which  is  soluble,  and  the  iodate  of  this  base,  insolu- 
ble, which  proves  that  the  water  of  the  solution  has  been  de- 
composed, and  that  the  hydrogen  has  formed  with  the  iode 
hydriodic  acid,  whilst  the  oxygen  has  converted  another  portion 
of  this  new  body  into  iodic  acid. 

788.  When  a  mixture  is  made  with  distilled  water,  iode, 
and  metallic  zinc,  and  the  temperature  is  raised  ever  so  little, 
there  is  formed  a  hydriodate  of  zinc  which  remains  in  solution, 
and  from  which  the  oxyde  can  be  separated  by  means  of 
potash  ;  there  is  no  gas  liberated. 

Rationale.  The  water  is  decomposed ;  the  oxygen  unites 
with  the  zinc,  whilst  the  hydrogen  brings  the  iode  to  the  state 
of  hydriodic  acid,  which  dissolves  the  oxyde  that  has  been 
formed. 

789-  The  action  of  iode  upon  vegetable  and  animal  sub- 
stances, has  hitherto  only  been  examined  generally ;  it  is 
only  known  that  almost  all  organic  substances  are  decomposed 
by  this  new  body,  which  carries  off  from  them  a  great  part  of 
their  hydrogen,  in  order  to  become  hydriodic  acid. 
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ACTION  OF  lODE  UPON  THE  ANIMAL  ECO- 
NOMY. 

Experiment  1st.  At  twelve  o'clock,  a  dog  of  middle  size 
was  made  to  swallow  two  drachms  forty-eight  grains  of  iode : 
immediately  after,  the  animal  had  his  mouth  full  of  a  yellow- 
ish foam,  and  made  motions  of  deglutition,  which  were  often 
repeated :  at  three  o'clock,  he  had  not  yet  had  any  evacua- 
tions ;  at  five  o'clock  he  had  a  stool,  not  veiy  copious,  com- 
posed of  solid  matter  stained  yellow,  and  of  a  paste-like 
matter  of  a  bluish  colour,  in  which  a  portion  of  the  poisonous 
substance  ingested  could  be  distinguished  ;  this  matter  possessed 
the  smell  of  iode  ;  on  being  dried,  aud  exposed  to  the  action 
of  heat,  it  exhaled  a  beautiful  violet-coloured  vapour,  and 
yielded  on  sublimation,  half  a  drachm  of  bluish  crystalline 
plates  formed  by  this  new  body  (§  7 So).    At  six  o'clock  the 
animal  vomited  a  very  small  quantity  of  soft  matter,  of  a  deep- 
ish  yellow  colour ;  these  vomitings  were  repeated  ten  minutes 
after;  he  appeared  rather  dejected,  but  uttered  no  plaintive 
cry.    The  next  day,  he  refused  food  and  drink ;  he  lay  down 
on  his  belly,  and  breathed  without  difficulty ;  his  movements 
were  perfectly  free.    On  the  third  day  he  continued  to  be 
dejected  ;  the  pulsations  of  the  heart  were  very  frequent,  and 
he  would  not  take  any  nourishment.  At  six  in  the  evening,  he 
had  a  fresh  stool,  in  which  it  was  impossible  to  discover  the 
least  vestige  of  iode.    On  the  fourth  day  he  refused  to  take 
milk,  had  a  hiccough  from  time  to  time,  and  shewed  no  other 
remarkable  symptom  except  dejection.    In  the  night  of  the 
seventh  day,  he  had  another  stool,  and  expired  two  hours 
after,  without  having  shewn  any  sign  of  paralysis,  convulsion, 
or  vertigo. 

Dissection.  The  stomach  was  empty  and  contracted :  its 
internal  surface  was  covered  with  a  mucous  lining,  which  was 
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lick,  extremely  tenacious,  and  of  a  yellow  colour ;  the 
mucous  membrane  exhibited,  towards  the  cardia,  seven  or  eight 
uall  ulcers  in  a  line,  forming  angles  between  them :  these 
leers,  which  were  surrounded  by  a  yellow  aureola,  were  the 
onsequence  of  the  action  of  the  iode  upon  the  edges  of  the 
jlds  of  the  mucous  membrane.  On  examining  the  ulcerated 
arts,  by  holding  them  up  to  the  light,  the  denuded  spots  ex- 
ibited  a  very  sensible  transparency.  There  were  seen  towards 
le  great  extremity^  a  few  spots  of  a  clear  yellow,  and  some 
f  a  yellow  bordering  on  brown;  these  spots,  when  lightly 
ubbed  with  the  handle  of  a  scalpel,  were  easily  removed; 
le  same  thing  took  place  with  the  mucous  membrane  with 
.  hich  they  were  united.    Near  the  pylorus  were  a  very  great 
umber  of  folds,  the  prominent  edges  of  vvhich  M'ere  strongly 
tained  yellow,  whilst  their  lateral  parts  were  in  the  natural 
tate.    These  folds  could  scarcely  be  extended  ever  so  little, 
ut  the  mucous  membrane  tore ;  which  proveo  that  there  was 
icipient  ulceration.    The  portion  nearest  to  the  pylorus  was 
r  a  deep  green  colour,  rather  dirty.    When  the  coloured 
overing  was  lifted  up,  which  concealed  the  coats  of  the 
tomach  in  that  place,  the  mucous  membrane  was  found  to  be 
iflamed  through  its  whole  thickness.  The  muscular  coat  cor- 
esponding  to  this  part  was  likewise  in  a  state  of  phlogosis. 
The  interior  of  all  the  small  intestines  was  found  to  be  coated 
vith  a  yellow  mucosity,  mixed  with  blood,  and  in  great  abun- 
iiance.  The  lungs,  which  were  shrivelled  up,  were  crepitating, 
irhe  liver,  spleen,  and  bladder,  appeared  to  be  in  their  natural 
ittate. 

Experiment  2nd.  At  one  o'clock,  a  small  dog  was  made 
(o  take  fasting,  a  drachm  and  twelve  grains  of  iode :  the 
mimal  immediately  performed  the  movements  of  deglutition, 
md  at  the  end  of  eight  minutes  vomited  a  soft  matter  stained 
mellow,  in  which  was  found  a  part  of  the  iode  he  had  taken, 
irhese  vomitings  were  repeated  four  times  in  the  first  eighteen 
minutes  after  taking  the  poisonous  substance  into  the  stomach. 
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At  two  o'clock  he  appeared  to  suffer  pain  ;  he  had  hiccough, 
and  contihued  making  the  movements  of  deglutition :  he  was 
lying  on  the  belly.  The  next  morning,  he  ate  with  tolerable 
appetite.  At  the  end  of  six  days  he  appeared  perfectly 
recovered,  and  devoured  the  food  given  to  him.  He  escaped 
ten  days  after  the  poisoning. 

Experiment  3d.  A  dog  .of  middle  size  was  made  to-  take  a 
drachm  of  iode ;  at  the  end  of  twenty  minutes,  he  vomited  a 
white,  frothy  matter,  tinged  with  yellow  in  several  places:  he 
performed  the  movements  of  deglutition.  Ten  minutes  after, 
he  vomited  again  some  albuminous,  stringy  matter,  of  a 
saffron  colour;  these  vomitings  were  twice  repeated  in  the 
course  of  half  an  hour:  the  animal  was  somewhat  dejected, 
and  refused  food.  The  next  day,  he  fed  very  ^Yell,  and 
appeared  perfectly  recovered  at  the  end  of  four  days. 

Experiment  4th.  A  dog  of  middle  size  was  made  to  swallow 
a  drachm  and  eighteen  grains  of  iode :  two  hours  afterwards, 
the  animal  had  not  vomited,  he  was  greatly  agitated,  and  often 
put  out  his  tongue,  as  if  to  get  rid  of  something  which  had  a 
disagreeable  taste ;  he  had  the  hiccough,  and  lay  down  on  the 
belly.  Three  hours  after  the  ingestion  of  the  poison,  he 
vomited  a  small  quantity  of  brownish  matter,  of  the  con- 
sistence of  paste,  in  which  no  iode  could  be  found.  The 
next  day  he  refused  food,  and  fell  into  a  state  of  dejection. 
This  state  continuing  for  five  days,  the  animal  expired  without 
shewing  the  least  sign  of  paralysis  or  convulsion. 

Dissection.  The  interior  of  the  stomach  presented  the 
yellow  tinge  and  ulcerations  we  have  spoken  of  in  experiment 
1st.  The  muscular  and  mucous  coats  were  a  little  inflamed  in 
patches ;  it  was  impossible  to  discover  the  least  trace  of  iode 
in  any  part  of  the  digestive  canal. 

Experiment  5th.    The  cesophagus  of  a  small  dog  was  de-> 
tached  and  perforated  ;  forty-eight  grains  of  iode  enclosed  in  a 
httle  paper  cone  were  then  introduced  into  the  stomach,  and 
the  oesophagus  was  tied  below  the  opening  to  prevent  vomit-. 
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ig.    The  animal  made  efforts  to  vomit  at  the  end  of  two 
urs.    The  next  day  he  was  dejected :  his  breathing  was 
orformed  freely  ;  and  he  was  not  paralyzed.    He  died  on  the 
loming  of  the  sixth  day,  in  a  very  great  state  of  dejection. 

Dissection.    The  interior  of  the  stomach  did  not  appear 
iflamed  ;  the  mucous  membrane  was  abraded  near  the  cardia, 
.  here  it  presented  several  tolerably  extensive  ulcerations  ;  the 
mscular  membrane  was  also  ulcerated  in  several  of  the 
orrespoTiding  points.    These  ulcerations,  which  were  more 
ecided  than  in  the  animal  which'  formed  the  subject  of  the 
i  st  experiment,  observed  nevertheless  the  same  longitudinal 
isposition.    Near  the  pylorus  was  seen  a  yellow  mucous  co- 
ering,  tolerably  thick.    The  intestinal  canal  exhibited  nothing 
eraarkable.    The  lungs  were  sound. 
Experiment  6th.    At  seven  o'clock  in  the  morning,  the 
sophagus  of  a  small  dog  was  detached  and  perforated,  and 
iree  drachms  of  iode  enclosed  in  two  little  paper  cones  were 
itroduced  through  the  opening :  this  organ  was  then  tied,  to' 
event  vomiting.    At  the  expiration  of  six  minutes,  the  ani- 
lal  made  violent  eflforts  to  vomit.    At  ten  o'clock  he  had  the 
iccough,  and  appeared  to  suffer  some  pain.    At  eleven  at 
ght,  he  uttered  acute  plaintive  cries,  and  was  greatly  deject- 
1 ;  he  had  no  evacuation  during  the  day.    The  next  day  his 
jection  was  extreme;  the  pulse  beat  a  hundred  and  forty 
rokes  in  a  minute,  and  the  animal  was  tormented  by  an  ar- 
nt  thirst :  he  passed  during  the  night  one  solid  stool,  not 
eery  copious.    He  died  at  two  o'clock. 
Dissection.    On  opening  the  oesophagus,  there  was  found 
drachm  and  half  of  iode,  which  had  not  been  pushed  into 
le  stomach  :  this  organ  exhibited,  near  the  cardia,  and  in  the 
licinity  of  the  pylorus,  several  spots  of  a  purple  red  colour; 
I'le  mucous  membrane,  corresponding  to  the  great  curvature  of: 
nis  viscus,  was  ulcerated  in  four  different  points :  the  ulcers,- 
jihich  were  of  a  round  form,  did  not  affect  the  muscular  coat, 
rrhe  coats  of  the  oesophagus  were  extremely  yellow,  and  had 
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acquired  a  considerable  hardness ;  they  presented  as  much  re- 
sistance as  those  of  the  trachea. 

These  experiments  being  repeated  upon  other  dogs,  furnish- 
ed similar  results. 

Experiment  7th.  A  wound  was  made  on  the  back  of  a  dog 
of  middle  size,  which  was  sprinkled  over  with  a  drachm  and 
twelve  grains  of  iode,  and  the  flaps  were  united  by  two  point* 
of  suture  :  the  skin  grew  immediately  yellow,  and  the  animal 
did  not  appear  at  all  incommoded.  The  next  day  he  fed  as 
usual.  Three  days  after,  the  surface  of  the  wound  exhibited 
a  yellowish  white  coat,  tolerably  thick,  and  less  sensible  than 
the  subjacent  parts,  which  were  red,  and  extremely  inflamed. 
At  the  end  of  six  days,  the  animal  was  astonishingly  recovered. 

Wishing  to  ascertain  the  effect  of  iode  upon  the  human 
subject,  I  swallowed  two  grains  of  it,  fasting.    A  horrible  ill 
taste,  and  some  slight  nauseas,  were  the  only  symptoms  I  felt 
from  this  poisonous  substance.    The  next  morning  I  took  four 
grains  of  the  same  substance  :  I  instantly  felt  a  constriction  and 
heat  in  the  throat,  which  lasted  a  quarter  of  an  hour,  and  in  a 
short  time  vomited  some  yellowish  liquid  matter,  in  which  the 
iode  could  be  easily  discovered.    I  was  not  able  to  detect  any 
sensible  change  in  the  manner  of  carrying  on  my  functions,  unless 
that  I  felt  a  slight  oppression  during  the  rest  of  the  day.  On 
the  morning  of  the  day  after,  I  swallowed  six  grains  of  this  poi- 
sonous substance,  fasting:  immediately  succeeded  heat,  con- 
striction of  the  throat,  nausea,  eructations,  salivation,  and 
epigastralgia :  at  the  end  of  ten  minutes,  bilious  vomitings  to- 
lerably copious,  slight  gripes  which  lasted  an  hour,  and  which 
gave  way  to  two  emollient  glysters.    The  pulse,  which  before 
the  experiment  beat  at  sixty,  became  more  frequent,  and  rose 
to  one  hundred  and  twenty-five,  or  a  hundred  and  twenty-six, 
and  was  beside  fuller.    Respiration  went  freely ;  from  time  to 
time,  however,  it  seemed,  in  the  moment  of  inspiration,  as  if  I 
had  to  overcome  some  great  resistance  in  order  to  open  the 
ehest :  the  heat  of  skin  appeared  rather  greater  than  usual ;  the 
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lie,  which  was  but  little  coloured,  acted  with  the  chemical 
as  in  the  same  manner  as  that  1  had  passed  before  the  in- 
>duction  of  the  poison.  A  copious  drinking  of  gum-water, 
d  emollient  glysters,  put  an  end  to  all  these  symptoms.  The 
xt  day  I  felt  only  a  slight  fatigue. 

We  must  conclude  from  all  these  facts:  1st.  That  iode, 
len  introduced  mto  the  stomach  in  small  quantities,  acts  as 
light  stimulant,  and  produces  vomiting.  2ud.  That  in  the 
of  a  drachm,  it  constantly  kills  in  four  or  five  days  the 
.  who  have  the  oesophagus  tied ;  by  producing  slowly,  ul- 
ations  on  those  points  of  the  mucous  membrane  with  which 
y  are  in  contact.  3rd.  That  in  the  dose  of  two  or  three 
chms,  when  the  oesophagus  is  not  tied,  it  acts  in  the  same 
uner  upon  animals  who  do  not  vomit  for  several  hours,  even 
en  a  part  of  the  poison  shall  have  been  expelled  by  stool. 

That  it  rarely  occasions  death,  when  it  has  been  adminis- 
jd  in  a  dose  of  one  or  two  drachms,  and  the  animals  shortly 
r  throw  it  up  by  repeated  vomiting.    5th.  That  it  does 
destroy  life  when  externally  applied.    6th.  That  it  appears 
ict  in  the  same  manner  upon  men  as  upon  dogs.  7th,  Lastly, 
at  it  ought  to  be  ranked  amongst  the  corrosive  poisons. 

s  THE  ANTIDOTES  OF  ARSENIC  AND  COR- 
ROSIVE SUBLIMATE. 

AI.  Bertrand,  physician  of  the  faculty  of  Paris,  residing  at 
nt-du-Chateau,  has  very  lately  published  some  experiments 
ich  have  induced  him  to  believe  ihat  the  charcoal  of  wood 
capable  of  arresting  the  deleterious  action  of  corrosive 
limate  and  arsenious  acid. 
I'he  author  expresses  himself  as  follows. 

( Super-oxygenated  Muriate  of  Mercury.) 
•  Experiment  1st.  On  the  (2nd  February,  181 1,  at  ten  in  the 
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morning,  I  gave  to  a  dog  of  six  months*  old,  on  an  empty 
stomach,  six  grains  of  corrosive  sublimate,  and  eight  of  pow- 
dered charcoal  of  wood,  mixed  together  in  a  portion  of  tlie 
intestine  of  a  fowl  tied  at  its  two  extremities.  The  animal 
was  not  at  all  incommoded  by  it.  In  the  evening,  he  ate  some 
broth  with  an  appetite,  as  well  as  on  the  following  days. 

"  Experiment  £nd.  On  the  24th  of  the  same  month,  at  ten 
minutes  after  ten  in  the  morning,  the  same  dog  again  took  six 
grains  of  super-oxygenated  muriate  of  mercury  in  butter.  A 
quarter  of  an  hour  after,  he  made  most  violent  efforts,  which  in 
a  short  time  brought  on  repeated  vomitings  of  a  glairy  matter, 
which  became  more  and  more  bloody.  He  was  in  a  state  of 
agitation  truly  painful,  kept  his  head  constantly  down,  resting  it 
sometimes  on  the  ground  for  support,  and  laboured  under  te- 
tanic constriction  of  the  jaw^.  At  twenty  minutes  before  one 
o'clock,  warm  charcoal  water  sweetened  with  honey,  was 
poured  down  his  throat,  directing  it  by  one  side  or  other  of  the 
openings  of  the  lips,  of  which  I  made  a  sort  of  funnel.  The 
efforts  to  vomit,  and  the  bloody  vomitings  became  a  little 
less  violent  and  frequent.  At  forty  minutes  after  one,  I  gave 
him  another  dose  of  decoction  of  powdered  charcoal,  which, 
this  time,  was  made  thicker,  because  the  animal,  whose  jaws 
were  not  now  locked,  could  more  easily  swallow  it  in  that 
state,  and  from  that  moment  the  vomitings  ceased  entirely. 
At  half-past  two  the  dog  appeared  still  sorrowful,  but  was 
quiet,  he  refused  to  eat  meat,  and  hindered  all  other  dogs  from 
approaching  it  by  vigorous  attacks.  At  five  o'clock  he  expe- 
rienced some  tenesmus,  and  began  to  take  a  little  nourishment. 
From  the  next  day  the  natural  state  of  the  functions  was  re- 
stored. 

"  Experiment  3rd.  On  the  6th  of  February,  1813,  at  eight 
in  the  morning,  I  took  fasting  four  grains  of  corrosive  subli- 
mate, in  a  cup  of  a  strong  decoction  of  powdered  charcoal, 
sugared,  and  rendered  aromatic  with  orange-flower  water. 
At  twenty  minutes  after  eight,  I  felt  a  small  paiu,  as  it  were  an 
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pression  in  the  praecordia,  with  a  little  heat  in  the  stomach. 

t  it  for  an  hour  a  very  slight  sensation  of  thirst,  which  I  did 
>t  seek  to  satisfy.  At  ten  o'clmirl  did  not  feel  the  least 
I  breakfasted  with  a  good  appetite,  and  felt  no  inconve- 
ince  from  it. 

ARSENIOUS  ACID. 

"  Experiment  1st.  On  the  2nd  of  February,  1811,  at  five 
uiutes  before  ten  in  the  morning,  I  gave  to  a  dog  of  seven 
:)nths,  upon  an  empty  stomach,  six  grains  of  arsenious  acid  in 
wder,  mixed  with  eight  grains  of  charcoal  of  the  walnut-tree 
wdered,  the  whole  being  incorporated  in  a  piece  of  fowl's 
t.  No  immediate  or  after-effect  took  place  from  the  inges-. 
>n  of  this  mixture,  and  the  animal  preserved  his  liveliness  and 
petite  as  usual.  He  threw  up  the  piece  of  gut  almost  un- 
uched,  and  containing  nothing,  three  days  after,  during  ano- 
er  experiment. 

Experiment  Qn6.  On  the  14th  of  February,  1811,  at 
enty-five  minutes  after  ten  in  the  morning,  I  caused  a  dog 
six  months,  that  had  eaten  nothing  that  morning,  to  swallow 
c  grains  of  arsenic  in  powder,  incorporated  in  butter.  I  gave 
n,  almost  directly  after,  some  white  of  egg  beat  up.  No 
parent  sign  of  pain,  and  no  evacuation  had  taken  place  at 
on  ;  but  the  animal  was  sorrowful  and  without  appetite  four 
s,  at  the  end  of  which  time,  however,  his  gaiety  and  ordi- 
ry  voracity  returned. 

"  Experiment  3d.  Six  grains  of  arsenic  incorporated  in  but- 
,  were  given  on  the  24th  of  February,  1811,  at  noon,  to  a 
'g  nine  months  old,  whose  stomach  was  empty.  Thirty  mi- 
ites  after  the  ingestion  of  the  arsenious  acid,  glairy,  and 
ghtly  bloody  vomitings,  accompanied  with  very  violent 
ainings,  made  their  appearance. 

"  At  a  quarter  before  one  o'clock,  charcoal  water,  sweetened 
th  honey,  was  administered.    In  a  short  time,  the  strainings 
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to  vomit,  and  the  vomitings  themselves,  ceased.  At  two 
o'clock,  another  dose  of  the  decoction  of  charcoal  sweetened 
with  honey,  \vas  given  :  at  half-past  two,  the  animal  appeared  to; 
labour  under  no  impediment  in  the  exercise  of  his  organic 
functions ;  he  regained  his  appetite,  and  at  five  o'clock  he  took 
food  in  tolerable  quantity,  and  with  avidity, 

"  Experiment  4th.  On  the  l6th  of  February,  1813,  at 
half-past  seven  in  the  morning,  I  took  fasting,  five  grains  of 
arsenious  acid  in  powder,  in  half  a  glass  of  a  very  strong  solu- 
tion of  powdered  charcoal  of  wood,  into  which  I  had  put 
sonje  sugar,  and  distilled  water  of  the  flowers  of  tilia.  At  a 
quarter  before  eight,  I  experienced  a  sensation  of  heat,  some- 
what painful,  in  the  epigastric  region.  I  again  took  another 
half  glass  of  solution  of  charcoal  sugared,  and  rendered  aro- 
matic. At  half-past  nine,  the  pain  and  oppressive  sensation 
at  the  epigastrium  had  disappeared,  and  seemed  to  propagate 
itself,  gently  indeed,  along  the  rest  of  the  alimentary  canal. 
Continuing  still  thirsty,  I  drank  several  cups  of  an  infusion  of 
orange-flowers  sugared,  and  at  a  quarter  after  ten,  without 
having  employed  any  other  therapeutic  means,  1  no  longer 
felt  the  least  pain  or  inconvenience.  At  twelve  o'clock  I  dined 
as  usual,  without  being  at  all  disturbed  by  it.  I  have  not  ex- 
perienced, since  this  experiment  made  upon  myself,  the  small- 
est derangement  in  the  natural  movement  of  my  digestive 
functions."* 

We  hastened  to  repeat  M.  Bertrand's  experiments  upon  dogs, 
multiplying  and  varying  them  as  much  as  we  judged  necessary, 
and  we  have  obtained  results  which  warrant  us  to  affirm,  that 
neither  charcoal  nor  water  of  charcoal,  are  antidotes  to  corro- 
sive sublimate,  or  arsenious  acid. 

Before  entering  into  a  detail  of  the  facts  which  have 
induced  us  to  oppose  M.  Bertrand's  assertion,  it  will  be  useful 
to  recall  to  mind,  1st,  that  we  have  established  it  as  an  axiom, 

*  Journal  G6n6ral  do  M6decine,  Decembre,  1813,  et  Annales  de  Chimie 
de  Montpelliur,  Novembre,  de  la  mOnie  ann^e. 
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om  a  multitude  of  experiments  of  our  own,  that  any  resuUn 
btaiiied  respecting  antidotes,  can  be  of  no  value,  unless  t\i^ 
jsophagus  of  the  animal  that  has  swallowed  the  poison  be 
ed.  2nd.  That  the  name  of  antidote  to  corrosive  poisons  ought 
ot  to  be  given  except  to  those  substances  which  act  with  suf- 
cient  energy  upon  them,  to  prevent  their  inflaming  or  cor- 
jding  the  texture  with  which  they  come  in  contact.  (Vide 
> .  286,  note).  Now  charcoal  given  in  a  strong  dose,  does  not 
;  1  any  manner  oppose  the  corrosive  effects  of  sublimate  or  of 
•  i  senic,  when  vomiting  is  prevented  ;  the  same  thing  happens, 
j.i  almost  every  case  where  the  oesophagus  has  not  been  tied. 
JExperhnent  1st  The  oesophagus  of  a  small  dog  was  de- 
iched  and  perforated:  four  grains  of  corrosive  sublimate  per- 
1  ctiy  levigated,  and  mixed  in  an  agate  mortar,  with  a  drachm 
:  id  half  of  charcoal,  which  had  been  passed  through  a  sieve, 
.  ere  then  introduced  into  his  stomach,  by  means  of  a  small 
jper  cone,  and  the  oesophagus  was  tied  below  the  orifice,  to 
revent  vomiting.  The  next  day  the  animal  had  passed  no 
ine  excretions ;  he  had  made  some  efforts  to  vomit ;  he  was 
jected,  and  uttered  plaintive  cries  from  time  to  time.  The 
jection  went  on  increasing,  and  he  died  at  the  end  of 
e  third  day  from  the  operation. 

Dissection.  The  mucous  membrane  of  the  stomach  was 
It  little  red,  it  presented  however  near  the  pylorus,  six 
nail  ujcers  of  a  circular  form,  with  black  edges :  the  muscular 

at  corresponding  to  the  ulcerations  w-as  red. 

An  animal  of  the  same  size,  whose  oesophagus  was^'lied, 
111  that  had  been  made  to  swallow  the  triple  body,  proceeding 
om  two  hundred  grains  of  corrosive  sublimate  mixed  with 
bumine,  lived  five  days  and  a  half,  and  the  digestive  canal 
ler  death  presented  no  alteration. 

Experiment  2nd.  At  half  past  ten,  the  oesophagus  of  a 
lall  dog  was  detached  and  perforated :  an  ounce  of  charcoal, 
at  had  been  passed  through  a  sieve,  wrapped  up  in  two 
lall  paper  coues,  was  introduced  into  the  stomach;  im- 
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mediately  after,  eight  grains  of  corrosive  sublimate  dissolved 
in  three  ounces  of  water,  and  mixed  with  a  drachm  of 
powdered  and  sifted  charcoal,  were  likewise  introduced,  and 
the  oesophagus  was  tied.  A  few  seconds  afterwards,  the  ani- 
mal was  considerably  agitated  ;  he  experienced  cruel  sufferings, 
and  uttered  excessively  plaintive  cries:  he  rolled  himself  on 
the  ground,  and  he  expired  at  half  past  two  o'clock. 

Dissection,  immediately  after  death.  The  stomach  con- 
tained about  four  ounces  of  a  fluid,  at  the  bottom  of  which 
was  a  great  quantity  of  charcoal;  the  mucous  membrane 
of  this  viscus,  which  was  of  a  bright  vermillion  throughout 
its  whole  extent,  was  evidently  inflamed.  On  analyzing  the 
fluid,  it  was  ascertained  that  it  still  contained  sublimate.  This 
experiment  evidently  proves  that  charcoal  in  a  very  strong 
dose,  does  not  decompose  this  poison  in  the  stomach. 

Experiment  3d.  Thirty-five  minutes  after  twelve  at  noon, 
the  oesophagus  of  a  dog  of  middle  size  was  detached  and  per- 
forated. Six  grains  of  corrosive  sublimate  dissolved  in  an 
ounce  and  half  of  distilled  water,  were  introduced  into  the 
stomach ;  immediately  after,  a  pint  of  water,  which  had  been 
boiled  for  half  an  hour  upon  two  ounces  of  charcoal,  after- 
wards filtered,  and  in  which  was  suspended  a  drachm  and 
half  of  the  same  substance,  was  conveyed  into  that  viscus, 
and  the  oesophagus  was  secured.  Six  minutes  afterwards  the 
animal  lay  down  on  his  belly,  and  began  to  make  complaints : 
he  made  likewise^  at  different  times,  fruitless  efforts  to  vomit. 
At  fourteen  minutes  after  one,  he  was  suffering  horribly,  had 
a  general  trembling,  and  continued  to  make  efforts  to  vomit. 
Twenty  minutes  after,  he  passed  a  stool,  composed  of  liquid 
matter,  mixed  with  a  small  quantity  of  solid  excrements;  he 
howled  frightfully,  and  made  fresh  efforts  to  vomit.  At  six  in 
the  evening,  he  was  extremely  dejected ;  and  died  in  the  nigfTt. 

Dissection.  The  oesophagus  presented  no  alteration :  the 
mucous  membrane  of  the  stomach,  which  was  of  a  violet  red 
colour  (colour  of  lees  of  wine)  presented  several  black  spots 
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which  had  the  appearance  of  sloughs,  and  which  were  formed 
i»y  black  blood  decomposed,  and  affused  between  this  and 
he  muscular  coat.  On  its  exterior,  this  viscus  was  of  a  clear 
eed.    The  intestines  were  rather  inflamed. 

The  same  experiment  was  repeated  upon  a  small  and  ex- 
rremely  feeble  dog,  with  this  difference,  that,  instead  of  the 
lharcoal,  he  was  made  to  take  the  white  of  eight  eggs  diluted 
n'ith  a  pint  of  w  ater.  The  animal  died  at  the  commencement 
itf  the  fourth  day,  without  having  uttered  the  least  plaintive 
moan.  A  few  hours  before  his  death,  he  was  dejected,  lay 
cown  upon  his  belly,  and  appeared  to  suffer  some  pain.  On 
opening  the  stomach,  no  trace  of  inflammation  was  found ; 
Be  mucous  membrane  only  presented  a  few^  rose-coloured 
■atches,  a  colour  which  seems  natural  to  the  mucous  mem- 
prane  of  these  animals,  and  which  may  be  seen  in  those  who 
ave  not  taken  any  poisonous  substance.  The  intestines  ex- 
nbited  no  alteration.  The  wound  of  the  oesophagus  was 
ifetid,  black,  and  gangrenous. 

Experiment  4th.  At  twenty-five  minutes  after  one  o'clock, 
:  small  robust  dog  was  made  to  swallow  five  grains  of  corrosive 
liiblimate,  perfectly  mixed  with  forty  grains  of  charcoal,  finely 
oowdered.  Five  minutes  afterwards,  ihe  animal  vomited  a 
mall  quantity  of  thick  matter  of  a  blackish  blue  colour  :  these 
©mitings  were  repeated  four  times  in  the  course  of  the  twenty 
iinutes  immediately  following  the  ingestion  of  the  poison.  At 
mo  o'clock,  he  appeared  to  suffer  pain,  and  breathed  with 
Ifficulty  :  he  had  a  fresh  vomiting  of  bilious  matter,  after  having 
prained  most  violently.  At  seven  in  the  evening,  he  was 
idng  upon  his  belly,  in  a  state  of  great  insensibility.  It  was 
iished  to  place  him  upon  his  feet;  but  the  posterior  ex- 
aemities  were  so  feeble,  that  they  bent  down  all  at  once,  and 
ee  animal  fell  instantly  upon  the  side.  He  expired  in  the 
ght. 

Dissection.  The  portion  of  the  mucous  membrane  nearest 
ee  cardia  presented  two  circles  of  the  size  of  a  half-crowii 
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piece,  which  were  black,  hard,  and  as  if  tanned ;  and  were 
with  difficulty  removed  by  the  scalpel :  in  the  rest  of  its  extent, 
it  was  of  a  bright  red  colour.  The  intestines  appeared  to  be 
in  their  nrJural  state. 

Experiment  5lh.  At  thirty-five  minutes  after  one  o'clock, 
twelve  grains  of  corrosive  sublimate  triturated  with  a  hundred  . 
grains  of  charcoal,  were  given  to  a  very  strong  dog :  at  the 
expiration  of  six  minutes,  he  vomited  without  effort  some 
alimentary  matter  blackened  by  the  charcoal ;  these  vomitings 
had  been  repeated  four  times  at  forty-six  minutes  after  one; 
he  was  lying  upon  the  belly,  and  appeared  to  suffer  a  little 
pain.  The  next  morning,  he  refused  food  and  drink:  he 
uttered  plaintive  cries,  and  vomited  blood.  From  this  moment 
he  fell  into  a  remarkable  state  of  dejection,  and  died  on  the 
following  day  at  eight  in  the  evening. 

Dissection.  The  mucous  membrane  of  the  stomach  was 
of  an  extremely  deep  red  throughout  its  whole  extent ;  it 
exhibited  here  and  there  black  spots  formed  by  venous  blood 
extravasated  upon  the  muscular  coat.  The  interior  of  the 
small  intestines  was  of  a  scarlet  colour. 

Experiment  6ih.  At  twenty-one  minutes  after  one  o'clock, 
a  very  strong  dog,  though  of  the  middle  size,  was  made  to 
swallow  ten  grains  of  corrosive  sublimate,  dissolved  in  two 
ounces  of  distilled  water  ;  five  minutes  after,  he  vomited  some 
soft  matter  in  no  great  abundance.  At  thirty-one  minutes 
after  one,  he  was  made  to  drink  water  containing  a  consider- 
able quantity  of  charcoal  in  suspension,  which  he  soon 
vomjted.  At  forty  minutes  after  one,  he  was  made  to  take  a 
fresh  dose  of  finely  powdered  charcoal  and  water;  in  three 
minutes  more,  he  had  copious  vomitings.  Lastly,  at  fifty 
minutes  after  one,  he  was  again  forced  to  swallow  charcoal 
suspended  in  water,  and  vomited  at  the  end  of  two  minutes. 
He  had  not  ceased  to  suffer  since  the  moment  of  the  ingestion 
of  the  poison ;  he  uttered  plaintive  moans,  and  rolled  himself 
several  times  on  the  ground.    The  quantity  of  charcoal  taken, 
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aight  be  estimated  at  half  an  ounce,  and  the  water  in  which 
L  was  suspended,  at  twelve  ounces.  At  seven  in  the  evening 
16  vomited  blood,  and  experienced  cruel  torments.  The 
lext  morning,  he  refused  meat  and  drink,  and  died  at  six  the 
ame  evening. 

Dissection.  The  stomach  was  hardened  :  the  inflamma- 
ion  of  the  mucous  membrane  was  inflamed  to  the  highest 
degree  ;  this  coat  was  black  and  extremely  hard.  The  intes- 
ines,  which  were  red  withinside,  were  evidently  inflamed. 

On  the  same  day,  at  ten  minutes  after  eleven,  nine  grains  of 
zorrosive  sublimate  dissolved  in  two  ounces  of  distilled  water, 
»vere  introduced  into  the  stomach  of  a  small  dog,  extremely 
feeble :  the  animal  suff'ered  much,  and  fell  into  such  a  state 
of  dejection,  that  all  the  pupils  who  were  present  believed 
him  dead.  A  quarter  of  an  hour  after,  coming  to  himself,  he 
vomited,  for  the  first  time,  some  white  matter,  not  very  abun- 
iant.  There  was  immediately  given  to  him  some  water  beat 
up  with  albumine ;  he  vomited  it  at  the  expiration  of  five 
.  minutes.  At  forty  minutes  after  seven,  he  was  again  made  to 
take  some  albuminous  water,  which  was  not  rejected.  Four- 
teen minutes  after,  more  was  given  to  him,  and  he  did  not 
vomit  it.  The  quantity  of  drink  he  took  might  be  estimated 
at  fourteen  ounces  of  water,  containing  the  albumine  of  seven 
or  eight  eggs.  In  the  evening  he  appeared  fatigued,  and 
somewhat  dejected.  The  next  day  he  ate  with  an  appetite, 
and  was  in  excellent  health  twenty  days  after  the  experiment.* 

•  Several  experiments  which  we  have  made  upon  other  animals  placed 
under  the  same  circumstances  as  the  above,  have  not  proved  so  fortunate  : 
it  often  happens  that  they  die  when  the  albumine  is  given  to  them,  several 
minutes  after  having  swallowed  the  sublimate.  This  almost  always  depends 
on  the  impossibility  Which  exists  of  making  them  take  it  wlien  they  begin 
to  feel  the  pains  from  the  caustic :  and  even  when  we  have  succeeded  by 
means  of  tubes,  to  introduce  into  their  stomach  a  certain  quantity  of  it, 
tliey  use  their  utmost  efforts  to  throw  it  up  before  it  can  have  had  time  to 
•iccompose  the  poison.    But,  we  repeat  it,  rigorous  conclusions  cannot  be 
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Experiment  7lli.  At  twenty-five  minutes  after  one  o'clock, 
a  dog  of  middle  size  was  made  to  take  six  grains  of  corrosive 
sublimate  dissolved  in  two  ounces  of  water,  and  mixed  with 
a  drachm  of  charcoal :  at  the  end  of  two  minutes  he  vomited 
a  great  quantity  of  black  matter:  he  rolled  himself  on  the 
ground,  in  a  state  of  great  agitation,  and  vomited  some  white 
and  frothy  matter  in  no  great  quantity.  At  forty  minutes  after 
one,  he  was  made  to  swallow  a  drachm  of  charcoal  suspended  in 
half  an  ounce  of  water,  and  he  did  not  vomit  it :  the  same 
quantity  was  given  him  ten  minutes  after,  and  he  did  not 
vomit.  At  seven  in  the  evening,  he  uttered  plaintive  cries, 
and  was  lying  down  on  his  belly.  The  next  day  he  ate  a 
piece  of  bread,  and  continued  to  make  complaints.  On  the 
third  day,  he  was  sufficiently  active :  he  took  food,  and  made 
his  escape.  Did  this  dog  die  ?  we  believe  not,  considering 
the  situation  he  was  in  ou  the  day  of  his  escape.  But  can  we 
conclude  that,  in  this  experiment ;  the  charcoal  prevented  the 
fatal  effects  of  the  corrosive  sublimate  ?  Certainly  not :  is  it 
not  probable  that  the  animal  owed  his  recovery  to  the  speedy 
expulsion  of  the  poison,  M'hich  had  beside  been  partly  decom- 
posed by  the  alimentary  matter,  which  was  found  in  sufficient 
quantity  in  the  stomach  ? 

Experiment  8th.  At  one  o'clock  the  oesophagus  of  a  dog 
of  middle  size  was  detached  and  perforated.  A  paper  cone 
was  then  introduced  into  his  stomach,  containing  six  grains  of 
arsenious  acid,  perfectly  reduced  to  powder,  and  mixed  with 
fifty  grains  of  sifted  charcoal ;  the  oesophagus  was  tied  below 
the  opening  in  order  to  prevent  vomiting.    At  the  end  of 

drawn,  eitlier  in  favour  of  or  against  the  chemical  re-agents  proposed  as  an- 
tidotes, except  when  the  oesophagus  of  the  animal  be  tied :  for  which  reason 
we  look  upon  the  sixth  experiment  as  of  little  value  for  combating  the  asser- 
tion of  M.  Bertrand.  We  have  only  reported  it  on  account  of  the  similarity 
that  exists  between  its  results,  and  those  which  we  are  endeavouriDg  to 
eetablish  in  order  to  demonstrate  the  inefBcacy  of  charcoal  in  cases  of  poison- 
ing by  corrosive  sublimate. 
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iwelve  minutes,  the  animal  made  efforts  to  vomit ;  at  three 
>'clock  he  had  a  bloody  stool,  and  was  suffering  considerable 
pain.    He  died  five  hours  after  the  ingestion  of  the  poisonous 
lubstance. 

Direction.  The  mucous  membrane  of  the  stomach  was  of 
\%  black  red  ;  the  inflammation  extended  to  the  muscular  coat 
>l>f  this  viscus ;  the  interior  of  the  intestines  presented  some  red 

E)OtS. 
Experiment  Qth.  A  wound  was  made  upon  the  back  of  a 
iry  strong  dog,  and  was  sprinkled  over  with  a  drachm  of  ar- 
nious  acid  very  finely  powdered,  and  intimately  mixed  with 
(Iiree  drachms  of  charcoal ;  the  flaps  were  afterwards  united 
)')y  three  points  of  suture ;  the  animal  experienced  all  the 
(jfymptoms  of  poisoning,  and  died  at  the  end  of  eighteen  hours. 

Dissection.  The  mucous  membrane  of  the  stomach  was  of 
II cherry  red  throughout  almost  its  whole  extent;  the  intestines 
mrere  a  little  inflamed. 

Experiment  lOjth.  A  very  strong  dog  was  made  to  swallow 
wo  boluses  composed  of  about  half  an  ounce  of  lard,  and  of 
liine  grains  of  arsenious  acid,  mixed  with  forty  grains  of  pow- 
dered charcoal :  at  the  end  of  an  hour  he  vomited  some  thick 
watter,  of  a  blackish  blue  colour,  in  tolerable  abundance, 
unongst  which  the  lard  ingested  was  easily  to  be  distinguished, 
rhe  next  day  the  animal  was  in  excellent  health. 

Experiment  1 1th.  A  small  black  dog  was  made  to  swallow 
KK  grains  of  arsenious  acid,  mixed  and  triturated  with  seventy- 
9WO  grams  of  charcoal ;  at  the  end  of  a  quarter  of  an  hour  the 
mimal  vomited  some  black  and  thick  matter,  and  the  next 
iay  appeared  perfectly  well. 

Experiment  12th.  Wishing  to  ascertain  whether  the  suc- 
cess of  the  two  preceding  experiments  depended  on  the  poison 
•eing  enveloped  or  divided  by  the  substances  with  which  it 
aad  been  given,  rather  than  to  any  chemical  action,  we  gave 
ao  the  little  dog  just  spoken  of,  six  grains  of  arsenious  acid, 
■nely  powdered,  and  mixed  up  with  a  drachm  of  clay.  At  the 
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expiration  of  half  an  hour,  the  animal  vomited  some  earthy 
matter  in  no  great  quantity ;  these  vomitings  were  repeated  six 
minutes  afterward  ;  and  the  next  day  he  was  perfectly  recover- 
ed. In  another  experiment,  sand  was  substituted  for  clay, 
and  the  results  were  the  same. 

These  experiments  are  far  from  proving  that  charcoal  is  the 
antidote  to  arsenious  acid ;  for,  in  this  case,  we  must  admit, 
that  clay,  sand,  and  many  other  substances  which  are  pulveru- 
lent and  insoluble,  are  likewise  so ;  it  is  moreover  evident  that 
\the  effects  produced  by  either  one  or  the  other  of  these  pow- 
ders, cannot  take  place,  unless  when  they  are  administered 
with  the  arsenious  acid,  which  they  envelope  and  divide.  I 
will  be  useless  to  attempt  to  diminish  or  arrest  the  action  of 
this  poison,  by  administering,  after  its  ingestion,  either  char- 
coal, or  any  other  pulverulent  substance. 

OF  HYDROGENATED  SULPHURET  OF 

POTASH. 

( Liver  of  Sulphur  dissolved  in  Water.) 

Navier,  and  several  other  respectable  physicians,  have 
greatly  extolled  the  solution  of  liver  of  sulphur,  as  an  antidote 
in  cases  of  poisoning  by  corrosive  sublimate,  arsenious  acid, 
salts  of  copper,  and  preparations  of  lead.  Experiments  made 
with  the  utmost  care,  warrant  us  to  affirm,  that  far  from  re- 
garding this  substance  as  an  antidote,  it  ought  to  be  ranked 
amongst  the  most  energetic  of  corrosive  poisons.  Let  us 
support  this  proposition  with  some  facts. 

Experiment  1st.  At  twelve  o'clock,  the  oesophagus  of  a 
very  strong  dog  was  detached  and  perforated:  six  drachms 
and  a  half  of  liver  of  sulphur  of  commerce  dissolved  in  four 
ounces  of  water,  were  introduced  into  the  stomach,  and  the 
oesophagus  was  then  tied  to  prevent  vomiting.  The  animal 
instantly  appeared  to  be  suffocated,  he  experienced  an  exces- 
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:  h  ive  degree  of  anhelation  during  two  minutes ;  immediately 
l^ifter,  the  limbs  became  stiff,  and  the  muscles  were  in  a  state 
I  )f  great  contraction ;  the  head  was  strongly  reflected  back, 
[  |;und  every  part  of  the  body  was  agitated  with  convulsive 
'  jj^novetoents.    Five  minutes  after  the  operation  he  was  lying 
ii? senseless  on  his  side:  the  muscles  that  move  the  lower  jaw 
jvrt  ere  in  such  a  state  of  convulsion,  that  their  movement  pro- 
I  loJuced,  several  times  in  the  course  of  a  minute,  an  approxi- 
Irmation  of  the  two  jaws,  so  as  to  occasion  a  very  smart  sound 
j  lby  the  shock  of  the  inferior  row  of  teeth  against  the  superior. 
pHe  died  at  seven  minutes  after  twelve. 

\  The  Dissection  took  place  immediately.  The  heart  M'as 
1 1 contracting  strongly  :  the  left  ventricle  contained  black  blood  ; 
[tthe  lungs,  which  were  crepitatmg  m  several  parts,  exhibited 
Si  some  hardened  portions,  containing  a  little  air.  The  stomach 
(  was  filled  with  hydrogenated  sulphuret  of  potash  of  a  clear 
I  vyellow  colour.  The  mucous  membrane  of  this  viscus  was 
I !  much  wrinkled,  and  sprinkled  over  with  an  infinite  number  of 
hsmall  bright  red  spots;  it  was  covered  with  a  greenish  yellow 
^  lining,  thick,  and  easy  to  detach;  the  same  kind  of  lining 
\  was  found  over  the  whole  internal  surface  of  the  small  intes- 
\  tines. 

i      Eocperiment  2nd.      At  twenty-five  minutes   after  eight 
o'clock,  the  oesophagus  of  a  small  robust  dog  was  detached 
I  and  perforated :  three  drachms  and  a  half  of  liver  of  sulphur 
'  dissolved  in  two  ounces  and  a  half  of  water,  were  introduced 
f  into  the  stomach ;  the  oesophagus  was  then  tied  below  the^ 
opening,  to  prevent  vomiting.    At  the  end  of  ten  minutes,  the 
animal  made  violent  efforts  to  vomit ;  his  breathing  became 
deep  and  accelerated,  and  he  was  much  less  active  than  before 
the  operation.    The  efforts  to  vomit  were  repeated  five  times 
in  the  course  of  the  first  half  hour,  which  succeeded  to  the  in- 
gestion of  the  poisonous  substance.    At  ten  minutes  after  nine, 
the  posterior  extremities  were  weak,  extended  one  from  the 
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other,  and  somewhat  bent :  his  breathing  was  accelerated,  and 
he  had  a  stool,  in  which  was  a  tolerable  quantity  of  solid  ex- 
crement, of  a  yellowish  tinge.  At  eleven,  he  was  agitated 
with  convulsive  movemen*ts,  and  died  half  an  hour  after. 
D^eath  was  preceded  by  an  attack  of  tetanus  which  lasted  two 
minutes. 

Dissection.  The  lungs  presented  two  hardened  lobes,  less 
crepitating  than  in  their  natural  state.  The  mucous  mem- 
brane of  the  stomach  was  wrinkled,  and  sprinkled  over  with 
yellowish  white  spots,  which  were  detached  from  a  ground  of 
deep  green.  These  spots,  from  their  arrangement,  gave  this 
coat  the  appearance  of  a  certain  kind  of  toads ;  when  carefully 
examined,  an  innumerable  quantity  of  small  blackish  spots 
were  perceived.  On  dissecting  off  this  membrane,  there  were 
found  on  the  surface  adhering  to  the  muscular  coat,  spots  of 
a  very  deep  brownish  red,  formed  by  extravasated  blood,  and 
corresponding  exactly  to  the  white  spots  on  its  other  surface. 
The  muscular  coat  was  of  a  brown  red  colour  on  that  part 
which  adheres  to  the  mucous  membrane ;  on  its  external  sur- 
face it  was  green,  and  strongly  injected.  The  stomach  con- 
tained no  fluid ;  it  presented  only  a  thick  yellow  lining,  re- 
sembling sulphur  in  colour.  The  duodenum  and  the  com- 
mencement of  the  jejunum  were  strongly  inflamed. 

Experiment  3rd.  At  twelve  o'clock,  the  oesophagus  of  a 
strong  dog  of  middle  size  was  detached  and  perforated:  a 
drachm  of  liver  of  sulphur  dissolved  in  an  ounce  of  water, 
was  then  introduced  into  the  stomach,  and  the  oesophagus  tied 
below  the  opening  to  prevent  vomiting.  A  quarter  of  an  hour 
after,  the  animal  made,  at  several  different  times,  violent  eflforts 
to  vomit.  At  one  o'clock  he  had  a  liquid  stool,  in  which 
were  some  solid  excrements  of  a  yellowish  colour,  his  breath- 
ing was  rather  accelerated,  and  he  began  to  complain.  At 
seven  in  the  evening,  he  was  lying  upon  the  side ;  he  appear- 
ed to  suff'er  pain  in  the  abdomen,  and  continued  to  breathe 


511 


1th  difficulty  ;  he  still  preserved,  however,  the  power  ofraov- 
ig  his  limbs,  and  was  not  agitated  hy  any  convulsive  move- 
leiit.    He  died  during  the  night. 

Dissect ioti.  The  state  of  the  body  left  no  doubt  of  the  ani- 
mal's death  being  preceded  by  an  attack  of  tetanus.  In  fact, 
Kie  head  was  strongly  bent  backwards,  the  posterior  members 
iTere  extended  from  one  another,  stilF,  and  considerably  elon- 
aated.  The  mucous  membrane  of  the  stomach  presented 
eeveral  circular  ulcerations  of  the  size  of  a  sixpence ;  the 
aarts  not  ulcerated  were  sprinkled  over  with  black  spots, 
>3rmed  by  extravasated  venous  blood.  The  muscular  coat 
fas  of  a  bright  red  colour  throughout  its  whole  extent.  The 
longs  exhibited  the  same  alteration  as  in  the  preceding  ex- 
eeriment. 

Experiment  4th.  Two  drachms  and  a  half  of  liver  of  sul- 
Ifcur,  dissolved  in  two  ounces  of  water,  were  injected  into  the 
lomach  of  a  dog  of  middle  size.  At  the  end  of  ten  minutes 
ee  vomited,  at  three  different  times,  a  great  quantity  of  ali- 
mentary matter  mixed  with  a  part  of  the  poisonous  substance  : 
itis  breathing  became  difficult,  and  he  was  dejected  in  the 
SBiurse  of  the  day.  The  next  day  he  ate  with  appetite,  and 
iiid  not  appear  at  all  sick. 

It  is  evident,  from  the  preceding  experiments,  that  the 
nimals  that  might  chance  to  take  a  stronger  dose  of  Uver  of 
(ilphur,  would  die  at  the  end  of  a  space  of  time  which  is 
triable,  even,  when  a  part  of  it  may  have  been  rejected  by 
abmiting. 

We  onceive  that  we  may  conclude  from  these  facts,  1st, 
iiat  the  hydrogenated  sulphuret  of  potash,  introduced  into  the 
oomach,  occasions  death,  by  acting  on  the  nervous  system, 
nd  strongly  corroding  the  membranes  of  the  stomach.  2nd. 
Vhat  the  corrosion  is  the  more  slight,  in  proportion  as  the 
lose  of  the  sulphuret  administered  is  stronger,  the  nervous 
laenomena  being  in  this  case  much  more  severe.* 

M.  Mageudie  has  observed,  that  whea  a  drop  of  u  strong  «olutiou  of 
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Experiment  Sth.  Eight  grains  of  liver  of  sulphur  dissolved 
in  six  drachms  of  distilled  water,  were  injected  into  the  jugular 
■  vein  of  a  dog  of  middle  size.  The  animal  instantly  experienced 
the  most  violent  conrulsive  movements ;  his  head  was  bent 
backwards,  and  he  beat  himself.  These  phenomena  ceased  at 
the  end  of  three  minutes,  and  the  next  day  the  animal  was 
'  perfectly  recovered.  Twenty-two  grains  of  the  same  sulphuret 
dissolved  in  an  ounce  of  water,  were  then  injected  into  the 
jugular  vein  of  the  opposite  side.  The  injection  was  hardly 
finished,  when  the  animal  was  seized  with  the  same  symptoms 
as  before,  and  expired  at  the  end  of  two  minutes.  He 
was  immediately  opened.  The  blood  contained  in  the  ventri- 
cles of  the  heart  was  fluid ;  that  which  filled  the  left  ven- 
tricle was  of  a  deep  red  colour.  The  lungs  were  a  little 
shrivelled,  and  contained  a  sufficient  quantity  of  air. 

The  hydrogenated  sulphuret  of  potash  then,  when  intro- 
duced into  the  stream  of  the  circulation,  produces  death  by 
acting  particularly  on  the  nervous  system. 

790.  The  liver  of  sulphur  may  be  easily  known  by  the 
following  characters  : 

1st.  It  is  solid,  of  a  yellow,  or  red  colour:  its  taste  is 
acrid,  pungent,  and  bitter. 

2nd.  When  brought  in  contact  with  water,  it  partly  decom- 
poses it,  and  passes  into  the  state  of  hydrogenated  sulphuret 
of  potash,  which  is  soluble  in  the  portion  of  the  fluid  not 

liver  of  sulphur  is  put  into  tlie  mouth  of  a  very  young  dog,  the  animal  dies 
in  a  short  time ;  and  he  has  found  after  death,  the  trachea  filled  with  mu- 
cosities. 

The  reader  may  have  observed,  in  the  history  of  several  of  the  corrosive 
poisons  spoken  of  in  this  work,  that  their  etfects  upon  the  animal  oeconomy 
were  different  according  to  the  dose  in  which  they  had  been  administered. 
Such  a  poisonous  substance,  for  instance,  that,  in  the  dose  of  a  few  grains, 
strongly  inflames  the  substance  of  the  stomach,  and  produces  nervous  symp- 
toms but  very  obscurely  marked,  taken  in  a  much  stronger  dose,  destroys 
life  in  3  very  short  time,  acting  with  great  energy  upon  the  brain  and  upon 
the  vertebral  column.  .This  extraordinaiy  fact  did  not  escape  the  sagacity 
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ecomposed;  the  hydrogen  of  the  water  unites  with  it,  whilst 
U\e  oxygen  converts  a  part  of  the  sulphur  which  enters  into 
i  jtts  composition  into  sulphureous  acid,  which  combines  with  a 
^t^ertain  quantity  of  the  potash  and  sulphur,  in  order  to  form 
J  |i  ulphurated  sulphite  of  potash.  All  these  phenomena  are 
rpiccompanied  with  the  disengagement  of  a  little  sulphurated 
b ^Hydrogen  gas. 

;  3rd.  When  exposed  to  the  air,  it  attracts  from  it  humi- 
!.f!diity  and  oxygen,  deliquesces,  and  passes  into  the  state  of 
>  ^itiydrogenated  sulphuret  of  potash,  and  sulphurated  sulphite  of 
( ii^potash. 

i     4th.  The  solution  obtained  by  either  of  these  processes  is 

i\of  a  yellow  or  red  colour ;  the  strong  acids  instantly  decom- 
fpose  it,  setting  at  liberty  sulphurated  hydrogen  gas,  known  by 
tthe  smell  which  it  exhales  like  rotten  eggs,  and  precipitating 
ssulphur.  The  potash  combines  with  the  ^acid  employed,  and 
1  remains  in  the  solution. 
5th.  Corrosive  sublimate,  acetate  of  lead,  the  acid  nitrate 
tof  bismuth,  and  the  salts  of  copper,  yield  a  black  precipitate 
on  the  addition  of  a  few  drops  of  hydrogenated  sulphuret  of 
potash.  The  precipitate  consists  of  one  or  other  of  these 
metals  combined  with  sulphur. 

6th.  Tartar  emetic,  and  the  other  soluble  preparations  of 
antimony  decompose  the  hydrogenated  sulphurate  of  potash, 
and  furnish  an  orange-yellow  precipitate,  or  one  of  a  reddish 
brown  colour,  composed  of  antimony,  oxygen  of  sulphur, 
and  hydrogen. 

7th.  The  arsenious  acid,  poured  into  a  small  quantity  of 
hydrogenated  sulphuret  of  potash,  occasions  a  white  pre- 
cipitate, which  becomes  yellow  on  adding  a  fresh  quantity  of 
the  sulphuret  121). 


i  of  professor  Emtnert,  a  learned  physician  of  Berne,  who  has  been  occupied, 
and  very  successfully,  on  the  physiological  action  of  poisons  upon  our 
organs. 
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8tli.  Wlien  agitated  with  metallic  mercury,  the  hydrogena- 
ted  sulphuret  of  potash  becomes  partly  decomposed,  yields 
a  portion  of  its  sulphur  to  the  metal,  and  black  sulphuret 
of  mercury  is  soon  obtained.  This  sulphuret  becomes  red, 
on  the  addition  of  a  fresh  quantity  of  sulphur. 


KND   OF  THE   SECOND   PART   OF  VOL.1. 


J.  M'Cieery,  Printer. 
Black  Horse  Court,  Fleet-street. 


